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Calcium, Phosphorus, PTH 


LOW RENAL THRESHOLD CONCENTRATION OF 
PHOSPHATE (TmPO4/GFR) IN ALCOHOLIC 
CIRRHOSIS. A. J. Adler, S. Gudis,* E. A. 
Friedman, & G. M. Berlyne. Brooklyn VA & 
Downstate Medical Centers, Brooklyn, NY. 
Hypophosphatemia in alcoholic cirrhosis 
may be the result of 1) inadequate dietary 
intake; 2) impaired gastrointestinal ab- 
sorption; 3) chronic respiratory alkalosis 
with an intracellular shift of phosphate 
(P04) & 4) inappropriate phosphaturia. Of 
these, all but the last should result in 
a compensatory rise in TmP04/GFR, whereas 
phosphaturia would be reflected by an in- 
appropriately low TmP04/GFR. 24 hospital- 
ized patients with alcoholic cirrhosis 
were studied. All had Soy below 1.9 
mg/dl. Simultaneous mid-morning serum 
& urine specimens were analyzed for 
creatinine & electrolytes. The TmP04/ 
GFR was determined from the nomogram of 
Walton & Bijvoet. Results are as follows: 


Median Interquartile Range 


Spo4 (n=24) 2.75 2.05 = 3.60 
Sca (n=21) 8.48 8.10 - 9.20 
Syg (n=22) 2.00 1.70 - 2.35 
FEPo4 (n=23) 0.09 0.025 - 0.22 
FENa (n=15) 0.003 0.001 - 0.008 
TmPO,/GFR (n=23) 2.3 2.1 - 3.3 


8 patients had Spo4 “2.5 mg/dl. 13 pa- 
tients had a TmP04/GFR <2.5 mg/dl. The Spo4 
had a direct linear correlation with the 
TmPO4/GFR (P<0.001); the FEpo4 had an in- 
verse linear correlation with the TmP04/GFR 
(P<0.05). Sca was low, but did not correl- 
ate with TmP04/GFR. Smg levels, although 
normal correlated positively with TmP0O4/GFR 
(P<0.05). The FENa bore no relationship to 
the TmP04/GFR. 

We conclude that the renal threshold for 
phosphate in alcoholic cirrhosis is abnor- 
mally low, & that renal phosphate wasting 
is a significant factor in hypophosphatemia. 


EEFECT OF PARATHYROID HORMONE ON ENERGY METABOLISM OF 
HEART. Ryszard Baczynski, * Nachman Brautbar, Christo- 
pher Carpenter, * and Shaul G. Massry. Div. Neph., 
USC Sch. Medicine, Los Angeles, CA. 

The heart is a target organ for PTH and excess PTH 
in uremia may contribute to uremic myocardiopathy. Al- 
though this action of PTH is mediated by enhanced Ca 
influx, the molecular events have not been elucidated. 
We examined the effects of PTH on myocardial cellular 
energetics. 150-200 g rats were injected with PTH, 200 
U/day for 4 days and control animals received vehicle 
only. Hearts were removed and evaluated for high ener 
bonds, mitochondrial and myofibrillar functions and Ca 
uptake. Myocardial Atp and creatine phosphate (CP) 
levels were markedly reduced in PTH rats 7.241.2 vs 
1842.4 and 7.441.1 vs 3041.3 ymoles/g protein (p<0.01), 
respectively. Mitochondrial oxygen consumption was sig- 
nificantly reduced in PTH rats 7840.06 vs 10444.5 nMoles 
0,/mg protein/min (p<0.01), and ADP:0 ration were not 
different, 3.740.06 vs 3.640.01, suggesting reduced 
phosphorylation. Activity of mitochondrial and myo- 
fibrillar creatine phosphokinase was significantly 
reduced in PTH rats 1.5340.11 vs 2.1140.21 and 0.50+0.07 
vs 1.52+0.16 IU/mg protein/ min (p<0.01), respectively. 
Myofibrillar Ca~Mg-ATPase activity was inhibited in PTH 
rats:0.51+0.08 vs 0.72=0.04 mmoles pi/mg protein/min 
(p<0O.01). Myocardial uptake of Ca was significantly 
increased in PTH rats 52.842.2% vs 39.440.4% (p<0.01). 
Our data show that PTH 1) enhanced myocardial Ca up- 
take, 2) reduced mitochondrial oxygen consumption and 
energy production, and 3) impaired energy transport and 
utilization. The data provide evidence for an adverse 
effect of PTH on energy metabolism of the myocardium. 


CIMETIDINE THERAPY IN HYPERCALCEMIC HYPERPARATHYROIDISM 
(TERTIARY HYPERPARATHYROIDISM) OF HEMODIALYSIS PATIENTS. 
W.H.Bay, L.A. Hebert, and J.B. Cornacoff*, Dept. of 
Med., Ohio State Univ., Cols., Ohio. 

Previous reports have suggested that cimetidine 
therapy (Cim)can control the hypercalcemia of tertiary 
hyperparathyroidism (3° HPT) of hemodialysis patients 
(pts). In this regard, we describe 3 patients with 3° 
HPT, defined a hypercalcemia and hyperparathyroidism 
occurring after several years of secondary hyperpara- 
thyroidism who wer studied during 5 periods of Cim 
treatment. Each patient had hypercalcemia and immuno- 
reactive parathyroid hormone levels (C-terminal) which 
were markedly elevated. Pts A&B had subtotal parathy- 
roidectomies which documented parathyroid hyperplasia. 
Pt C refused surgery. The pts were studied before, 
during and after 4-6 weeks of oral Cim therapy 900 mg/ 
day. There were no changes in dialysis schedules or 
medications. The effect of Cim on serum calcium is 
shown below: 

SERUM CALCIUM (mg/dl) 


Pt Pre-Cim Cim Post-Cim 
A 10.8 11.0 10.6 
By 11.1 10.4 11.4 
B2 11.3 11.2 10.3 
Cy 12.3 11.2 11.2 
Cz 11.2 11.0 11.5 
X1 SEM 11.34.2 11.04.1 11.04.2 


In trial C2, serial parathyroid hormone level measure- 
ments showed no change during Cim (60 vs 59 ng/ml, 
normal “1 ng/ml). We conclude that Cim in doses of 

900 mg/day does not control the hypercalcemia of 3° HPT. 
Spontaneous variation in serum calcium on 3° HPT may 
explain previous reports that Cim therapy reverses the 
hypercalcemia of 3° HPT. 


EVIDENCE THAT CIRCULATING 1, 25-DIHYDROXYVITAMIN D 
IS LOOSELY REGULATED IN NORMAL CHILDREN. N.H. Bell, 
P.H. Stern*, A.B. Taylor*, and S. Epstein*. VA 
Hospital and Med. Univ. of S.C., Charleston, SC, 
Northwestern Univ. Med. School, Chicago, IL, and 
Indiana Univ. Med. School, Indianopolis, IN. 

Several laboratories demonstrated that serum 1l, 25- 
dihydroxyvitamin D L1,25(on) 2p] is higher in normal 
children than normal adults. We previously showed 
tight regulation of serum 1,25 (OH) oD after vitamin D 
challenge in adults. Increased values in children 
could result from loose regulation of circulating 
1,25 (OH) D, To examine this hypothesis, the effects 
of vitamin Dj, 100,000 U/d for 4 days on serum 25- 
hydroxyvitamin D (25-OHD), 1,25(0H) 9D, calcium and 
phosphorus were compared in 24 normal adults (age 
range: 21 yr to 56 yr) and 12 normal children (age 
range: 21l m to 17 yr). The daily dose of vitamin 
D was 1,500 U/kg body weight in children weighing 
less than 45 kg. Vitamin D increased mean serum 
25-OHD from 25 + 3 to 34 + 4 ng/ml (p < 0.001), mean 
serum 1,25 (OH) „D from 34 + 3 to 42 + 4 pg/ml (p [X 0.02), 
mean serum calcium from 9.5 + 0.1 to 9.3 + 0.1 mg/dl 
(p <0.05), and mean serum phosphorus from 4.6 + 0.1 
to 5.0 + 0.1 mg/di (p < 0.01) in the children. In 
contrast, vitamin D increased mean serum 25-OHD from 
18 + 2 to 39 + 6 ng/ml (p < 0.001 ) and did not 
change mean serum 1,25 (0H) „D, calcium or phosphorus 
in the adults. Mean serum 1,25(OH)9D,was significant- 
ly higher after vitamin D in the children than in the 
adults (p < 0.02). These results provide evidence 
that circulating 1,25(OH)9D is not as tightly regu- 
lated in children as it is in adults. This difference 
in regulation may account for the higher values for 
serum 1,25(0H) 9D observed in children and adolescents. 
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METABOLIC REQUIREMENT FOR INORGANIC PHOSPHATE IN 
RABBIT PROXIMAL TUBULES. P.C. Brazy, S. Gullans*, 
L.J. Mandel and V.W. Dennis. Duke University and 
Durham VA Medical Centers, Durham, NC. 

For some cells, limitations on the availability of 
inorganic phosphate (Pi) may control rates of glycoly- 
sis and oxidative vhosphorylation. The availability of 
Pi, in turn, is affected by both transport and meta- 
bolic events. This study examines the effects of 
acute change in Pi availability on work and energy 
metabolism by isolated proximal renal tubules. We 
removed Pi from extracellular fluids and examined 
fluid absorption rates (Jv) in isolated perfused 
tubules and oxygen consumption rates (Q0,) in sus- 
pensions of cortical tubules. Removal of Pi from 
the perfusate reduced Jv from 1,11+0.14 to -0.0240.08 
nl/mm-min (n,8). Selective removal of Pi from the 
bath had no effect on Jv. In suspensions of renal 
tubules, removal of Pi reduced Q0, from 19.2+0.7 to 
10.6+0.6 nmol/mg protein-min (n,12; P<0.01). These 
decreases in Jv and Q0, depended on the status of 
glucose metabolism because substitution of alpha- 
methyl D-glucoside, a transported but nonmetabolized 
sugar, for glucose protected Jv (1.05+0.12 nl/mm-min) 
and QO, (18.9+0.7 nmol/mg protein.min). Also, Pi- 
free perfusates had no effect on Jv when glucose entry 
was inhibited by phlorizin or when glycolysis was 
inhibited by 2-deoxyglucose. These data show that 
under these conditions 1) luminal entry of Pi is 
required to provide sufficient Pi for energy 
metabolism; 2) the requirement for Pi is increased 
by glucose metabolism, presumably via increased 
utilization of Pi; and 3) the rate of renal glycolysis 
is related to the rate of glucose entry. These data 
emphasize that the entry rates of certain metabolic 
substrates may affect the energetics that in turn 
control solute transport. 


VOLTAGE-DEPENDENT CALCIUM MOVEMENT ACROSS THE 
CORTICAL COLLECTING DUCT. James E. Bourdeau and 
Rhonda J. Hellstrom-Stein*. Northwestern Univ. Med. 
School, Dept. of Medicine, and V.A. Lakeside Med. 
Center, Chicago, Illinois. 

Cortical collecting ducts were dissected from 
rabbit kidneys and perfused in vitro. Unidirectional 
transepithelial calcium fluxes were measured with 
45Ca. Transepithelial voltage was varied from 
-103 to +13 mV by treating rabbits with deoxycorti- 
costerone acetate, perfusing tubules with amiloride, 
or removing potassium from the bath surrounding the 
perfused tubules. With normal lumen-negative voltages 
net calcium secretion from bath to lumen, which 
varied directly with the voltage, was observed. At 
voltages near zero there was no measurable net flux. 
When the voltage was made positive, the direction of 
net calcium transport reversed (i.e., absorption from 
lumen to bath). The calcium fluxes were unaffected 
by reducing the perfusate sodium concentration from 
150 to 60 mEq per liter. Calcium permeability, cal- 
culated from the dependence of net flux on voltage 
(r=0.96), was less than 2% of the calcium permeability 
previously determined in the cortical thick ascending 
limb of Henle's loop. Analysis of the calcium flux 
ratios revealed apparent interdependence of the bi- 
directional fluxes consistent with exchange diffusion 
but no evidence for active calcium transport. We 
conclude that there is a small, but measurable, 
component of passive net calcium flux driven by the 
transepithelial voltage across the cortical collect- 
ing duct. 


UNCOUPLING OF THE PARATHYROID HORMONE~-RECEPTOR- 
ADENYLATE CYCLASE SYSTEM DURING DIETARY PHOSPHORUS 
DEPRIVATION. E. Bellorin-Font, J. Tamayo* and 
K.J. Martin, Washington University, St. Louis, MO 
Renal resistance to the phosphaturic action of 
parathyroid hormone (PTH) is well recognized during 
dietary phosphorus deprivation (PD). The mechanisms 
involved remain ill-defined. Previous studies from 
our laboratory in dogs have shown that basal and 
PTH stimulated urinary c-AMP excretion during PD are 
markedly lower than in control animals. The present 
studies examine the initial events in PTH action, 
namely receptor binding and adenylate cyclase (AC) 
activation during dietary phosphorus deprivation. 
Mongrel dogs were fed a phosphorus restricted diet 
for 4 weeks. Plasma phosphorus fell from 3.8 + 0.5 
mg% to 0.8 + .1 mg%. The animals were then sacrificed 
and studies were performed in basolateral renal cor- 
tical membranes and compared to a group of normal 
animals. Basal AC activity was not different in 
normal and phosphorus deprived (PD) animals, However, 
PTH stimulated AC was markedly reduced in membranes 
from PD animals (Vmax 2410 + 490 vs 5676 + 2.5 pMoles 
c-AMP/mg protein/30 min in control). Km was unchanged. 
In contrast, PTH receptor binding, assessed using 
25t-n1e8, Nlel8, Tyr34 b-PTH (1-34) NH3, was not 
concomitantly reduced in PD animals. Since guanine 
nucleotides play a major role in the regulation of 
hormone stimulation of AC, additional studies were 
performed with GTP. In the presence of GTP 10-3 M 
the differences in AC activity between normal and PD 
animals persisted. Thus, in membranes from PD ani- 
mals there is uncoupling of the PTH receptor adenylate 
cyclase complex which is not corrected by GTP. This 
uncoupling may play a role in the renal resistance to 
the actions of PTH during phosphorus deprivation. 


THE EFFECT OF ULTRAVIOLET LIGHT ON UREMIC PRURITUS AND 
SKIN MINERAL CONTENT. D. Michael Blankenship, Jon D. 
Blachley, Evan R. Ferguson, James P. Knochel,* UT South- 
ern and Dallas VAMC, Dallas, Texas. 

Generalized pruritus is a common problem for dialy- 
sis patients. The etiology of the problem is not known, 
but the often observed reduction in itching after para- 
thyroidectomy suggests that calcium metabolism may be 
involved. Other investigators have shown that skin 
treatment with B range UV light results in a significant 
reduction in itching. Again, the mechanism is not known. 
We ahve studied the effect of both UV-B and UV-A(pla- 
cebo) light on subjective itching and the skin and se- 
rum content of calcium, magnesium, and phosphorus in a 
group of stable dialysis patients. All patients had 
intact parathyroids. Prior to light treatment, all pa- 
tients underwent skin biopsy (for mineral content) and 
serum measurement of Ca, Mg, Pi, and PTH. Following 6 
treatments with either UV-A or UV-B over a 2 week period, 
all patients rated their symptomatic response and 
again underwent measurements of skin and serum minerals 
and serum PTH. Skin analysis is shown below: 

[Calg [Mg] f {Pil? 
0.484.03  0.224.01 0.084.01 
post UVA(n=3) 0.43.07 0.234.0£ 0.04Ł.01 
post UVB(n=5) 0.454.05 0,254.01 0.042.01T 
(all values are meantSEM, $=mg/gm dry wt., V=mM/ gm dry 
wt., T=p €0.05.) 

All patients treated with UV-B experienced symptomatic 
relief. UV-A gave no relief. There were no differences 
in the serum PTH, Ca, Mg, or Pi, before or after treat- 
ment between the groups. We conclude that UV-B treat- 
ment relieves itching and lowers skin Pi content. An 
effect on vitamin D may be involved in this process. 


pretreat. (n=14) 
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BRUSH BORDER MEMBRANE MODIFICATIONS AFTER PARATHY- 
ROIDECTOMY (TPTX) AND PHOSPHATE DEPLETION (P-). 
Michele G. Brunette, Manon Lebrun*, Meanthan Chan*, 
Univ. of Montreal, Montreal, P.Q. Canada. 
Experiments performed by other investigators 
suggest that the changes in the reabsorption of in- 
-organic phosphate (Pi) induced by TPTX and P- are 
accompanied by changes in brush border membrane 
(BBM) Na dependent Pi transport (T Pi). In order 
to understand the type of modification that these 
physiological factors induce in the BBM, we studied 
the kinetics of T Pi through BBM vesicles (BBMV) in 
3 groups of rats: normal (N), acute TPTX and P-. 
The BBMV were prepared by Mg precipitation and the 
uptake of 32Pi was measured using the Millipore 
filtration technique. In each experiment a double 
reciprocal plot of net Na dependent T Pi was set, 
and the Km and Vmax were calculated. Results con- 
firm that acute TPTX and P- increase the initial 
velocity of T Pi. This increase is accompanied by 
an increase of Vmax (nmol/mg protein/20 sec) from 
6.2 + 0.5 (SEM) in N, to 8.4 + 0.5 and 17.3 + 1.3 
in TPTX and P- animals respectively. Whereas Km is 
the same in N and TPTX (206 + 22 and 210 + 14 uM), 
this value is significantly increased in P- (354 + 
35 uM). To determine whether the modifications of 
the BBM by TPTX and P- are additive or not, another 
group of P- rats were TPTX. TPTX did not further 
increase the 32Pi uptake. However, in P- rats, PTH 
10 U infusion 2 hours prior to the experiments di- 
minished T Pi (Vmax: 10.4 + 0.9 nmol/mg/20 sec) 
(P<0.005}. In conclusion I- TPTX modifies quanti- 
tatively the T Pi system without changing its affi- 
nity. II- The action of P- is more complex and 
possibly involves a multiple substrate reaction. 
III- The effects of TPTX and P- are not additive, 
which suggests a partly common mechanism of action. 


FREQUENCY AND SEVERITY OF SKELETAL CALCIUM DEFI- 
CIENCY IN RENAL OSTEODYSTROPHY CAN BE IDENTIFIED 
BY SODIUM SUBSTITUTION. J.M. Burnell, D.J. 
Baylink*, C,H. Chesnut IIT*,D.d- Sherrard, and E. 
Teubner*, Dept. of Medicine, University of Wash- 
ington, Seattle, WA. 

Lack of available calcium would be expected to 
decrease the % mineral, g/g, in bone and should 
also result in cationic substitution within the 
mineral. Iliac crest biopsies were analyzed in 48 
normal subjects and 46 unselected dialysis pts. 
Percent mineral was determined by summation of Ca, 
Mg, Na, P, and C03, 97.8% of existing ions. Mean 
normal % mineral was 55.7£4.0 SD. In the renal 
patients the mean was 51.946.0, p <0.001 (range 
62.1 to 38.8%). Na/Ca was 0.03140.002 in the nor- 
mals and 0.032£0.005 (range 0.022 to 0.049) in 
renal patients. Mg/Ca was 0.01940.002 for nor- 
mals, 0.030£0.007 (range 0.017 to 0.045) for the 
renal group. The correlation coefficient for Na/ 
Ca vs % mineral was -0.86, p <0.0001, whereas for 
Mg/Ca vs % mineral it was 0.10, NS. Thus Na is 
the major substituted cation and a sensitive indi- 
cator of skeletal Ca deficiency. The frequency of 
skeletal Ca deficiency, as defined by a decrease 
in % mineral more than 2 SD from the normal mean 
was 9/46 (20%) in unselected dialysis patients. 

Despite long-standing knowledge of the impor- 
tance of Ca supplementation and vitamin D therapy, 
it is concluded that (1) skeletal Ca deficiency is 
frequent in dialysis patients, and (2) measurement 
of Na/Ca alone in bone samples as small as 15 mg 
will identify Ca deficiency; serial measurement 
should be useful to guide and assess therapy. 


@ 64 

EFFECTS OF CHRONIC METABOLIC ACIDOSIS (CMA) ON 
SERUM 1,25-DIHYDROXYVITAMIN D3 (1,25D3) LEVELS IN 
THE RAT. DA Bushinsky, MJ Favus*, PK Sen*, AB 
Schneider*, and FL Coe, Renal and Endocrine Divi- 
sions, Michael Reese Hospital, Chicago, Ill. 

To determine whether CMA alters serum 1,25D3 
levels, we produced CMA in adult male Sherman rats 
by adding 1.5% NH,Cl to drinking water. Some rats 
ate a normal calcium (Ca) diet (1.2% Ca), without 
(NCD) or with (NCDHI) Cl; others ate a low Ca 
diet (.002% Ca) without (LCD) or with (LCDHH) NH4CL 
After 12 days blood was drawn without anesthesia 
through an indwelling arterial catheter placed 
prior to the experiment. Urine values were a mean 
of 24-hr collections on days 10-12. LCD increased 
1,25D3 of control rats, but rats given NH4Cl showed 
no response to LCD. Acidosis did not suppress serum 
PTH or the cAMP response to LCD. Although total se- 
rum calcium (SCa) and phosphorus (SP04) were wn- 
changed by Cl, acidosis raised ionized serum 
calcium (Catt). Moreover, serum 1,25D, bore a 
strong inverse correlation to Cat? (r=~.84; p<.001), 

NCD NCDHH LCD LCD+H 
n 8 10 9 8 
1,25D3,pg/ml 46 +14 25 +6 204 +241t 27 +8$ 
PTH, pgEq/ml 124 +40 87 +9 170 +41 217 +60 
cAMP/Cr 16 +1 23 +18 22 +17 30 +2mt$ 
SCa,mg/dl 9. 74+.17 9.72+.14 9.83+.08 9.87+.13 
SPOJ, mg/dl 8.4 +.7 7.54.3 8.74.2 8.7 +.3t 
Ca++ mM/L 1.25+.02 1.374.011 1,23+.03t 1.41+.011$ 
Ht ,nEq/L 37.14.8 45.0+1.41 39,7+.5+ 50.5+2.31$ 
HOOF, L 26.2+.6 21.0+.71_ 23.5+.9 18.0+.91$ 
Results are meantSEM. 1, vs NCD, p<.01; t, vs NCDtH, 
p<.01; $, vs LCD, p<.01; urine cAMP/Cr, nM/mg. 

These findings indicate that chronic Cl acid- 
osis suppresses LCD-stimulated 1,25D3 levels by a 
PTH-independent, Ca*t-dependent mechanism. 


ROLE OF HYPERPARATHYROIDISM IN THE EXAGGERATED 
PRESSOR RESPONSE TO NOREPINEPHRINE (NE) IN UREMIC 
RATS (SNXR). Cidio Chaimovitz, Yoseph Chaitchenko 
and Michael Goligorsky. Soroka Med. Ctr., Dept. 
of Nephrology, Beer Sheva, Israel. 

An exaggerated vasoconstrictor response to NE 
as well as a calcium accumulation in the vascular 
wall have been demonstrated in SNXR. This vascular 
accumulation of calcium in SNXR can be reversed 
by parathyroidectomy (PTX) - Isr.J.Med.Sci.,7(3): 
513,1971. To investigate the role of hyperparathy- 
roidism in the exaggerated vasoconstrictor response 
to NE in SNXR four groups of awake rats were stu- 
died: 1) SNXR, 2) the same rats of group 1) restu- 
died 4 days following PTX, 3) chronic PTX rats with 
intact kidneys and 4) normal rats (C). Basal systo- 
lic blood pressure (BP) was 134+13 mm Hg (Mean+SD) 
in SNXR, a value higher (p<0.05) than 121+9 mm Hg 
in the C. NE was infused at increasing rates and 
simultaneously recorded BP increments were as 
follows: 1 

NE ng.min™ 7.8 11.4 16.8 


Control 10+9 «= T6412 23+12 
Control + PTX 10+4  17+8 2 28411 
SNXR 27410* 32413* 43414* 
SNXR PTX 1147** 18+11** 26+12** 


*-p <0.05,SNXR vs.C; ktop £0.05, SNXR+PTX vs.SNXR. 
In conclusion: 1) SNXR exhibite an exaggerated 
pressor response to NE; 2) this increased responsi- 
veness was corrected following PTX; 3) PTH-induced 
calcium accumulation in the vascular wall may con- 

tribute to the hypertension in SNXR. 
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@ 31 
THE EFFECTS OF PARATHYROID HORMONE (PTH) ON SERUM 
AND URINE CALCIUM DURING MILD CHRONIC METABOLIC 
ACIDOSIS (CMA). FL Coe, DA Bushinsky, Renal Divi- 
sion, Michael Reese Hospital, Chicago, Ill. 
Normally PTH produces hypercalcemia and hypocal- 
ciuria while CMA is associated with hypercalciuria. 
To determine if CMA would alter the effect of PTH 
on calcium (Ca) homeostasis CMA was produced in 
adult male Sherman rats by adding 1% NH4Cl to 
drinking water for 4 days. Control rats received no 
acid. Synthetic bovine PTH 1-34 (10 U/kg/hr) or ve- 
hicle was infused over the last 24 hours of the ex- 
periment (day 4). 8 days prior to beginning the 
experiment, indwelling arterial and venous cathe- 
ters were placed in each rat. All rats ate a 1.2% 


Ca, .3% sodium (Na) diet. Results are mean+SEM. 


Control PTH 


a 13 14 8 7 

SCa 10.05.06 10.64+.06t 10.08+.077 9.844.111 

UCa 5.0 +.8 5.64.6 10.9 +.8t1 14.8+.9t1$ 
26.6 +.3 26.7 +.4 24.6 +,6 24.7.9 


SCa, serum Ca, mg/dl; UCa, urine Ca, mg/24 h; HOO3, 
serum bicarbonate, mEq/L. t, vs control, p<.01; f, 
vs PTH, p<.01; $, vs CMA, p<.0l. 

PTH infusion increased SCa; CMA alone increased 
UCa. PTH+CMA did not increase SCA, but increased 
UCa compared to CMA alone. To determine if PTH 
would produce hypercalcemia during CMA in the ab- 
sence of hypercalciuria, we placed other rats on a 
-6% Ca, .01% Na diet, 1% NHyCl, with PTH (n=8) or 
with vehicle (n=7). PTH infusion raised SCa (10.54+ 
.10 vs 10.27+.05 mg/dl, p<.05) and did not alter 
UCa (4.14.8 vs 4.5+.8 mg/24 hr, p>.05) compared to 
vehicle. PTH does not produce hypercalcemia during 
NH4Cl induced acidosis, in part because it in- 
creases UCa loss. 


@ 64 


ACIDOSIS ALTERS 1a AND 24-HYDROXYLASE IN THE RAT. 
John Cunningham*, Aurora Fausto*, Michael Scott*, 
and Louis V. Avioli. Washington University School 
of Medicine and Jewish Hospital, St. Louis, Mo. 
Little is known of the mechanism by which aci- 
dosis disturbs 25(0H)D metabolism in rachitic ani- 
mals or whether such changes also occur in the 
vitamin D replete state. Acute (1 day) NH,Cl~in- 
duced acidosis led to decreases in blood pH and 
HCO37 and to a rise in ionized calcium [Ca++] 
(3.4540.17 vs 2.5340.16 mg/dl, p<0.01 and 5.144 
0.03 vs 4.4840.03, p<0.001 in D deplete and D re- 
plete rats, respectively), with minimal effects on 
total calcium (Cat) and phosphorus (Pi). Acidosis 
decreased in vitro lo-hydroxylase activity (65.5+ 
8.2 vs 104.7417.3 fmol min-l mg-1, p<0.05) and 
increased 24-hydroxylase (529+57.3 vs 142167.7 
p<0.001) in D deplete and D replete rats, respec- 
tively. After 6 days of acid loading, the effects 
on pH, HCO37, Ca++, Cap and Pi were similar to 
those at 1 day, but those on enzyme activity were 
much reduced (la-hydroxylase 84.4412.3 vs 94.6% 
11.9 N.S., and 24-hydroxylase 206+29.7 vs 119.34 
10.1 p<0.02). After 21 days there was no effect 
on 250HD metabolism despite persistent acidosis 
and elevation of Cat+ in acid loaded rats. The 
results show: 1) a rapid and persistent elevation 
of Catt with less significant changes in Car and 
Pi following acid loading; 2) marked suppression 
of la-hydroxylase and augmentation of 24-hydroxy- 
lase early in acidosis with loss of the response 
of la-hydroxylase by 6 days and of 24-hydroxylase 
by 21 days. Therefore, some parameter(s) of the 
acidotic state other than systemic pH, HC03°, Cat, 
Cay, or Pi must operate early, but not late, in 
acidosis to alter renal conversion of 25(OH)D, and 
is ultimately compensated by adaptive mechanisms. 


MECHANISM OF PROSTAGLANDIN (PGE2) INHIBITION OF THE 
PHOSPHATURIA DUE TO PARATHYROID HORMONE (PTH). J. 
H. Dominguez, T.C. Chen, and J.B. Puschett. RenaT- 
Electrolyte Division, University of Pittsburgh 
School of Medicine, Pittsburgh, PA. 

We recently reported that chronically thyropara- 
thyroidectomized (TPTX) dogs pretreated with PGE2 
fail to respond to PTH with a phosphaturia. To 
determine the mechanism of this blocking action, we 
have studied the effect of infusing PGE2 (0.5 ug/kg 
/min. for 90 min.) into chronically TPTX dogs prior 
to the administration of dibutyryl cyclic adenosine 
3',5' monophosphate (DBcAMP) intravenously (50 mg./ 
hr. for 2 hours). The effects of these maneuvers 
on percentage phosphate excretion (%EP), glomerular 
filtration rate (CIn) and effective renal plasma 
flow (CPAH) were as follows: 


C +PGE2 +PTH 
ZEP 3.9£1.7 0.50.2 1.8 41.2 
CIn (ml/min) 59.4 + 6.6 63.1 +7.6 60.4 + 6.6 
CPAH(ml/min) 177 + 24 199 + 25 183 + 30 

C +PGE2 +DBcAMP 
ZEP 1.24 .6 0.50.1 23.2 4 8.5* 
CIn (ml/min) 76.3 45.7 69.0 + 8.8 55.7 + 7.7 
CPAH(m1 /min) 235 + 34 231 + 48 185 + 42 


C = control period. *= statistically significant 

(P < .05 or better). There were no consistent al- 
terations in serum ultrafiltrable calcium concen- 
tration or in blood pressure. We studied in vitro 
adenylate cyclase (AC) activity in kidneys from 
TPTX dogs perfused with PGE2 in vivo. In these ex- 
periments, only PTH-sensitive AC from middle medul- 
la (and not cortex) was inhibited by PGE2 infusion. 
We conclude from these data that the inhibitory 
effect of PGE2 on the expression of the biological 
effects of PTH involves both AC mediated events as 
well as effects unrelated to cyclic AMP activity. 


EFFECTS OF DESOXYCORTICOSTERONE ACETATE (DOCA) ON 
THE HYPERMAGNESEMIA OF K DEPLETION. C. G. Duarte, 
C.W. Old, M. Siedlecki, R. Phillips* and A. Bray* 
Walter Reed Army Institute of Research, Department 
of Nephrology, Washington, D.C. 

We have reported that in K-depleted rats, as 
Mg is released from muscle, plasma Mg (PMg) rises 
(Am. J. Phy. 234:F466, 1978). Here we report 
results of the effects of DOCA in K-depleted rats. 
After feeding of a control diet for 5 days, 6 rats 
were switched to a low K diet and injected with 
DOCA, 5 mg/kg for 11 days (Low K DOCA). Controls 
were pair-fed rats injected with oil (Low K}. 
Metabolic balance was determined by daily intake 
and losses in urine and feces. On the last day, 
plasma volume (PV) was measured by RISA, and blood 
and muscle samples were collected. Results (MSE): 


Mg PV 
P Balance Muscle 
mEq/L pEq/day uEq/kg mi/kg 
Low K 2.220.2 + 78+85 86+6 32+0.8 
Low K DOCA 1.70.1 +346+64 9645 3940.8 
p <0.05 0.01 NSD <0.025 


The regults demonstrate that the decrease in 
PMg in Low K DOCA rats is related to the hemo- 
dilution secondary to PV expanston. Additional 
determinations proved that this effect was medi- 
ated through a sustained retention of sodium and 
water due to a lack of escape from the effects 
of DOCA in K-depleted rats. 


132 Abstracts 


@18 


EFFECTS OF GLUCAGON ON TUBULAR PO} TRANSPORT: CON- 
TRAST WITH NICOTINAMIDE. B. Eby*and K. Lau, 
University of Michigan, Ann Arbor, Michigan. 

Micropuncture studies were performed in para- 
thyroidectomized rats to define the tubular mech- 
anism for the phosphaturic effects of glucagon. 
Glucagon reduced plasma PO, (9.5 vs 10.3 mg%) but 
increased fractional excretion of PO, (11.7 vs 
2.4%) without altering GFR. There was an increase 
(p<.03) in fractional delivery (FD) of P04 to late 
proximal (LP) (50 vs 38%), early distal (ED) (24 
vs 12%) and late dista} (LD) tubules (14 vs 4.3%), 
indicating a proximal site of action. Recently, 
it has been postulated that renal gluconeogenesis 
may modulate tubular P04 transport and that reduc- 
ed rates of gluconeogenesis may be related to the 
antiphosphaturia of P04, deprivation (PD). To 
evaluate this issue, PD rats were infused with 
either glucagon or saline. Glucagon increased 
(p<.01) FD POy to LP (41 vs 24%), ED (19.5 vs 
7.1%), and LD tubule (9.1 vs 3.7%), producing a 
significant phosphaturia (5.9 vs 0.22%). To docu- 
ment an effect in the pars recta, a third group of 
PD rats was treated with nicotinamide (NIAM), a 
precursor of nicotine adenine dinucleotide (NAD) 
known to impair brush border membrane vesicle PO, 
uptake, NIAM increased FD PO, to LP (40%), but 
not to ED (10%), LD (3.3%), or the final urine 
(1.7%) - the last three values being lower (p<.05) 
than that of glucagon. Conclusions: (1) Glucagon 
inhibits PO} reabsorption in both the proximal 
convoluted and pars recta, consistent with the 
gluconeogenesis hypothesis. (2) These effects are 
independent of PTH, plasma and dietary POQ,. (3) 
In contrast, NIAM or NAD reduces PO, transport 
primarily in the proximal convoluted tubule, sug- 
gesting that NAD + glucagon may have different 
mechanisms of action. 


N- AND C-TERMINAL PTH RADIOIMMUNOASSAYS IN ASSESS- 
MENT OF RENAL OSTEODYSTROPHY. D. Endres, A. 
Brickman, W. Goodman, N. Maloney, D. Sherrard. 
Nichols Inst. San Juan Capistrano, VA Med Ctrs. 
Sepulveda, CA & Seattle, & UCLA Sch. of Med. & 
Univ. of Washington. 

Assessment of PTH status in CRF may lack spec- 
ificity since both intact hormone and inactive C- 
terminal fragments are measured. Detailed data 
concerning use of N-terminal (N-PTH) RIA in CRF is 
lacking. In present studies PTH was measured us- 
ing a sensitive N-PTH RIA which measures intact 
PTH (anti-human (1-34)PTH) and a well character- 
ized C-PTH assay. Results were compared to quan- 
titiative histomorphometric parameters in bone 
biopsies from 34 CRF patients. The latter were 
grouped according to histologic features: mild (M); 
osteitis fibrosa (OF); mixed (MX); osteomalacia 


(OM) lesions. (*mean +8D) 
group C-PTH N-PTH 
normal 40-100 yLEq/ml 18-40 pg/ml 
M 3244133 * 452412 
OF+MX 6464222 1904168 
OM 3014153 40414 


Patients with OF+MX had highest levels of C- & N- 
PTH but better discrimination among groups was 
seen with N-PTH. Marrow fibrosis was best cor- 
related with N-PTH (r=0.85 vs r=0.46 for C-PTH). 
Weaker positive correlations were also seen with 
bone apposition rates. Other parameters such as 
resorption and formation surfaces failed to cor- 
relate with PTH levels. These results show the 
clinical utility of N-terminal specific PTH 
assays in evaluation of renal osteodystrophy. 
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MECHANISM FOR THE HYPERCALCIURIA DURING GLUCOSE 
ADMINISTRATION: EVIDENCE FOR THE ROLE OF INSULIN. 
L. Freilich*, B. Eby*, B. Gelzayd*, and K. Lau, 
University of Michigan, Ann Arbor, Michigan. 

Prior studies in fed rats using phlorizin sug- 
gested that renal glucose reabsorption (Jglu) may 
mediate the hypercalciuria of glucose administra- 
tion. Since phlorizin inhibits insulin release in 
the presence of glucose, the role of insulin was 
not excluded. To evaluate this, fasted parathy- 
roidectomized rats were infused with insulin + 
glucose to maintain normoglycemia (92-92 mg%). 
This maneuver raised the clearance (C) of Ca (A= 
65 + 16 SE), the fractional excretion (FE) of Ca 
(A= 3.4 + 1.1%) and FE. /FEy, (A = 0.28 + 0.04), 
while GFR and plasma ulafi erable calcium re- 
mained stable. As there was no glycosuria, the 
calciuric effect was not due to changes in Jglu. 
Infusion of phlorizin + glucose reduced the Cca 
(A = 7 +2 ul/min) and FE¢,/FEya (A = 0.14 + 
0.04%). However, these parameters remained un- 
changed when insulin was added. Urine Ca/glucose 
(mg/mg) fell with phlorizin (A = 0.19 + 0.06) but 
rose with insulin + phlorizin (A = 0.4% + 0.14). 
There was no relationship between Jglu and Ca 
excretion in either group. Urine Ca/Jglu (mg/mg) 
rose with insulin + phlorizin (A 2.9 + 0.8) but 
did not change with phlorizin. In 4 animals supp- 
ression of insulin with samatostatin was associat- 
ed with a decrease in Cca. Conclusions: (1) insu- 
lin increases Ca excretion in the fasted state 
independent of parathyroid hormone, changes in 
plasma Ca or excretion of Na or glucose. (2) There 
is no discernible relationship between Jglu and Ca 
excretion. (3) The hypercalciuria of glucose ad- 
ministration and the hypocalciuria of phlorizin 


are mediated by changes in plasma insulin rather 
than Jglu, 


CALCITONIN RESPONSE TO DIALYSATE CALCIUM IS 
GREATER IN MEN THAN WOMEN: POSSIBLE ROLE IN RENAL 
OSTEODYSTROPHY. J.C. Gallagher*, M. Bierman and 
M. Hammeke, Div. Nephrology, Endocrinology, 
Creighton University, Omaha, Nebraska. 

We examined the hypothesis that increases in 
plasma calcitonin during hemodialysis may be one 
of the factors responsible for the low incidence 
of overt bone disease in our patients. We measured 
serum (se) calcium (Ca), calcitonin (CT), para- 
thyroid hormone (PTH) in 19 patients (13 males, 

6 females) before and after 5 hour dialysis using 
a calcium bath concentration of either 3.5 mEq/1 
or 1.0 mEq/l. Se CT and Ca were correlated in both 
pre dialysis (r0.49, p<.05) and post dialysis 
samples (r0.73, p<.01). After the 1.0 mEq/1 
dialysate (8 patients) mean se Ca fell from 9.2 to 
6.9 mg/dl and mean CT did not change significantly 
(29 to 31 pg/ml). After the 3.5 mEq/l dialysate 
(19 patients), mean se Ca increased from 9.6 to 
11.4 mg/dl and mean CT increased from 72 to 120 
pg/ml in all patients, p<0.001. However, there was 
a sex difference. The proportional increase in 
mean CT for males, (71 to 123 pg/ml) was almost 
twice that for females (38 to 58 pg/ml). Also, we 
found se alkaline phosphatase (normal < 115 mU/1) 
to be significantly higher in females than males 
(150#20 vs 105415 mU/1, p<0.05). 

Concl.: 1) The significant correlation between 
se Ca and CT within the normal range and the 
response in CT to calcium support a physiologic 
role for CT, 2) In males marked stimulation of 
calcitonin during dialysis could account for their 
lower bone turnover (as indicated by lower alkaline 
phosphatase), 3) Women may be more susceptible to 
the development of renal osteodystrophy due to 
their relative calcitonin deficiency. 
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SELECTIVE LIVER AND KIDNEY EXTRACTION OF VITAMIN D 

METABOLITES IN ADULT MONGREL DOGS. Marielle Gascon- 
Barré and Pierre-Michel Huet (intr. by Paul Barré). 
Centre de Recherches Cliniques, Hôpital Saint-Luc, 

Université de Montréal, Québec, Canada. 

The liver and the kidney are the two main organs 
involved in the anabolic pathways of calciferol. In 
order to study the role of these two organs in the 
homeostasis of various vitamin D metabolites, the 
plasma concentrations of 25-hydroxyvitamin D 
{25(0H)D}, 24,25-dihydroxyvitamin D {24,25(0H)2D} 
and 1,25-dihydroxyvitamin D {1,25(0H)2D} were si- 
multaneously determined during steady state condi- 
tions in the portal and hepatic veins while the 
plasma concentrations of 25(0H)D and 1,25(0H)D 
were simultaneously determined in the renal artery 
as well as the renal vein. The pre and post hepatic 
25(0H)D concentrations revealed a 7.2% extraction 
across the liver (N.S.) although the liver handling 
of 25(0H)D seemed related to its pre-hepatic concer 
tration. The kidney extraction of 25(0H)D was found 
to be 4.6% (N.S.) and unrelated to its pre-renal 
concentration. The hepatic 1,25(0H).D extraction 
was 9,642.0 pg/ml or 19.7% (p<0.001) of the circu- 
lating portal vein concentration while the apparent 
renal gradient of 1,25(0H).D was 0.3 pg/ml or 0.69% 
(N.S.) above the 1,25(0H),D concentration in the 
renal artery. The trans-hepatic 24,25(0H)2D extrac- 
tion was found to be 22% (p<0.005) while the liver 
uptake of {3H}-D3 was 60.5#4.6%. These results in- 
dicate that the kidney production of 1,25(0H)2D as 
well as the kidney extraction of 25(0H),D are 
subtle and difficult to appreciate during steady 
state conditions; the liver however seems capable 
of extracting significant quantities of the kidney 
formed calciferol metabolites suggesting that it 
may play a role in the regulation of calciferol 
metabolism. 
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MITOCHONDRIAL SUBSTRATES STIMULATE PHOSPHATE TRANS- 
PORT IN THE RABBIT PROXIMAL TUBULE. S.R. Gullans,* 
P.C. Brazy, V.W. Dennis, and L.J. Mandel. Depart- 
ments of Physiology and Medicine, Duke University 
Medical Center, Durham, N.C. 

We have shown previously that phosphate trans- 
port in the proximal tubule is very sensitive to 
partial inhibition of oxidative phosphorylation, 
The present study examined the effects of sub- 
strates preferred for renal oxidative metabolism on 
transport in the proximal convoluted tubule. We 
measured transport rates of fluid (Jv), phosphate 
(JPhos), and glucose (JGluc) in isolated rabbit 
proximal convoluted tubules perfused in vitro with 
standard artificial perfusion fluids containing 
glucose and lactate. The bathing fluid was either 
rabbit serum or the perfusate plus dextran. 
Valerate (1mM) in the bath increased JPhos from 
3.59+ 0.77 to 7.48+2.23 pmol/mm-min (N=9;p<0.025) 
but had no effect on Jv or JGluc. Butyrate (1mM) 
and succinate (1mM) also selectively stimulated 
Phos by 39% and 52%, respectively. In suspensions 
of cortical tubules with lactate as the substrate, 
valerate (1mM) increased gluconeogenesis from 90.9 
+5,2 to 185.8 + 17.6 nmol/mg protein-hr(p<0.005). 
3-mercaptopicolinic acid (3MPA), a known inhibitor 
of gluconeogenesis, did not affect JPhos (5.57+1.68 
to 5.11+1.97 pmol/mm-min) and in the presence of 
3MPA, valerate still stimulated JPhos from 2.47+ 
0.72 to 4.97+1.37  pmol/mm-min (P<0.05). We 
conclude that T) these mitochondrial substrates 
stimulate gluconeogenesis and JPhos but not Jv or 
JGluc; 2) the enhancement of JPhos is independent 
of gluconeogenesis; and 3) mitochondrial respira- 
tion plays an important role in the regulation of 
phosphate transport by the proximal convoluted 
tubule, 


RESTORATION OF THE PHOSPHATURIC ACTION OF PTH BY 
EGTA IN THE PHOSPHATE (P04) DEPRIVED RAT. 

Evidence for the Role of Calcium Ion (Cat) per se. 
J. Guntupalli*, A. Finkelstein*, A. Rogers*, L. 
Lawson*, and E. Bourke. Allegheny General Hospital, 
Dept. of Medicine, Pittsburgh, PA. 

Since the effects of acute hypocalcemia on renal 
P04 excretion are controversial, clearance (C) ex- 
periments were performed in Ch. PTXed rats, volume 
expanded (ECVE) with saline (PSS). (+ = p < 0.05). 

Group A: NaEGTA (100 umoles/kg/h) increased 
CPO4 (+ 425 + 101 vs 152 + 57 wl/min) and FEPO4 (+ 
12.2 + 2.6 vs 4.4 + 1.4%). There was no A(expt. vs 
cont. periods) in CInulin (CIn)(0.18 + 2.8 ml/min) 
PPOq (0.75 + 0.7 mg%), CNa (50 + 63 ul/min) or FENa 
(1.5 + 1.62%). PCa + by 2.9 + 0.4 mg%. Group B: 
When PCa was maintained with PSS + Ca there was no 
A in CPOq (2.4 + 49 yl/min), FEPO4 (1.40 + 1.8), 
PPOq (0.03 + 0.32 mg%) or PCa (0.4 + 0.2 mg%). 
Group C: In P04 deprived rats EGTA again increased 
CPO4 (+ 228 + 78 vs 9.6 + 2.6 ul/min) and FEPO4 (+ 
5.10 + 1.6 vs 0.27 + 0.6%) and PCa + (+ 3.3 + 0.4 
mg%). Group D: In PO4 deprived rats given PSS + 
Ca there was no change in P04 excretion. ACNa, 
AFENa, APPO4, and ACIn were not different between 
groups C. & D. Group E: The effects of PTH (2.5 
u/kg/h) + NaEGTA were additive in rats fed low P04 
diet: aCP04 = 660 + 60 l/min, AFEPO4 = 23.07 + 
1.50, and PCa + (3.1 + 0.2 mg%) whereas PTH + 
saline had no effect on P0O4 excretion in similar 
rats. 

Conclusions: Acute hypocalcemia is phosphaturic 
independent of ECVE, PTH, PPO4, CIn, Na excretion 
and dietary P04. Since acute hypocalcemia restored 
the phosphaturic action of PTH in P04 deprivation, 
a primary role for Cat in the renal regulation of 
PO4 homeostasis is suggested. 
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NEPHRON SITE OF ACTION OF NICOTINAMIDE ON 
PHOSPHATE REABSORPTION. J. A. Haas,* T. J. 
Berndt ,* F. G. Knox., Dept. of Physiology, Mayo 
Medical School, Rochester, Minnesota 

Nicotinami de-adenine-dinucleotide has been pro- 
posed as an intracellular regulator of phosphate 
transport. The present study was performed to 
localize the nephron site(s) of action of nicoti- 
namide (NiAm) on phosphate reabsorption. Clearance 
and free-flow micropuncture samples were obtained 
from thyroparathyroidectomized rats stabilized on 
normal (0.7%) Pi diet injected with NiAm 
(lg/kg,i.p.) or vehicle two hours prior to 
anesthesia. Late superficial proximal (LP), early 
and late distal tubules (EDT, LDT), and final 
urine (U) were sampled. 

Fractional Delivery of Phosphate (%) 


LP EDT Lory 
Vehicle 4+2 1643 843 Tat, 
(n = 9) * ® # p¢.001 
NiAm 3944  42+3 4246  30+5 
(n = 10) 


These studies confirm that nicotinamide is 
phosphaturic, and further that this is not due to 
an inhibition of phosphate reabsorption in the 
proximal tubule up to the point of micropuncture. 
However, phosphate reabsorption was inhibited 
between the late proximal and the early distal 
tubule, and between the early and late distal 
tubule. The inhibition of phosphate reabsorption 
between the late proximal and early distal tubule 
is most likely occurring in the pars recta, as no 
significant phosphate reabsorption in other seg- 
ments of the loop of Henle has been demonstrated. 
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PARATHYROIDECTOMY OF DOGS INCREASES CYCLIC AMP 
DEPENDENT PHOSPHORYLATION OF ISOLATED BRUSH BORDER 
MEMBRANE VESICLES. Marc R. Hammerman and Keith A. 
Hruska. Washington Univ. Sch. of Med. and The 
Jewish Hosp. of St. Louis, Missouri, Dept. of Med. 
Administration of parathyroid hormone (PTH) to 
dogs results in phosphaturia and decreased phos- 
phate (P.) transport in renal tubular brush border 
membrane vesicles (BBMV) isolated from the kidneys 
of those dogs. PTH induced phosphaturia is accom- 
panied by activation of renal basal-lateral mem- 
brane adenylate cyclase activity and it has been 
proposed that the phosphaturia is effected through 
phosphorylation of brush border membrane protein by 
cAMP dependent protein kinase. To examine the 
effect of cAMP dependent BBMV phosphorylation on Pi 
transport we designed an experimental system such 
that BBMV phosphorylation and Nat-stimulated Py 
transport could be studied in the same preparation. 
SDS-polyacrylamide gel electrophoresis of BBMV 
revealed cAMP dependent phosphorylation of 2 dis- 
tinct membrane proteins (Mys 96,000 and 62,000) 
dependent upon cAMP and ATP. exposure ta the 
inside of the largely right-side-out BBMV. Cyclic 
AMP dependent phosphorylation was accompanied by 
inhibition of Nat-dependent P; transport but not 
Nat-dependent D-glucose transport or Nat uptake in 
BBMV. Cyclic AMP dependent phosphorylation and 
inhibition of Py transport in BBMV were both maxi- 
mal at 10 M cAMP concentration and both were en- 
hanced after parathyroidectomy of experimental 
dogs. We conclude that cAMP dependent phosphoryla- 
tion of BBMV is associated with specific inhibition 
of Nat-dependent Pi transport. It is likely that 
PTH induced phosphaturia is mediated through cAMP 
dependent phosphorylation of specific brush border 
membrane proteins. 


@ 63 
ADAPTATION OF DEEP AND SUPERFICIAL NEPHRONS TO 
CHANGES IN DIETARY PHOSPHATE INTAKE. Aviad 
Haramati, John A. Haas’, and Franklyn G. Knox, 
Dept. of Physiology & Biophysics, Mayo Clinic and 
Foundation, Rochester, Minnesota 

Dietary phosphate (P) intake is now recognized 
to be a primary regulator of renal P excretion, 
but the nephron sites involved in the adaptation 
to changes in dietary P are controversial. We 
tested the hypothesis that deep and superficial 
nephrons respond differently to changes in dietary 
P by comparing fractional P delivery (FDp%) from 
proximal tubules of both nephrons. Since P is not 
reabsorbed in the ascending loop of Henle, FDp% to 
the early distal tubule and loop of Henle reflect 
delivery from superficial and deep nephron 
proximal tubules, respectively. Micropuncture 
experiments were performed in 13 acutely TPTX rats 
fed either a low (0.07%) or high (1.8%) P diet for 
3 days prior to the experiment. 


FDp% 

Dietary 

Phosphate Deep Superficial 
Low 9.74204 714206 
(n = 8) 

High 15 543.6 32.0+6.1 
(n = 5) 

Adaptation: 45.8 A24.9 


We conclude that adaptation of P reabsorption 
in response to dietary P intake is greater in 
the superficial than in the deep proximal tubule. 
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CALCIUM (Ca) TRANSLOCATION IN BRUSH BORDER MEM- 
BRANE VESICLES (BBMV) IS STIMULATED BY MEMBRANE 
PHOSPHORYLATION. Keith A. Hruska, Stephen Mills,* 
and Marc Hammerman. Renal Div., Jewish Hospital 
and Washington University, St. Louis, Missouri. 
Incubation of BBMV with 1075 M ATP for 20 sec 
resulted in phosphorylation of specific phospho- 
lipid (PL) classes, increasing phosphatidic acid 
(PA) content from basal of 35 + 8 to 55 + 13 nmol/ 
mg protein and of phosphatidylinositol 4' phosphate 
(DPI) from 17 + 3 to 24 + 4 nmol/mg protein, (p<.05 
for both). Phosphorylation of BBMV increased ini- 
tial rates (20 sec) of 25 uM Ca uptake from 
151 + 13 (control) to 200 + 16 pmol/mg protein 
(p<0.001). Ca uptake in BBMV was shown to repre- 
sent mainly binding: a) osmotic shrinkage of intra- 
vesicular space failed to decrease uptake; b) hypo- 
tonic rupture of vesicles which decreased glucose 
uptake did not alter Ca uptake; c) steady state 
(90 min) Ca uptake was far in excess of glucose 
uptake. EGTA removed bound Ca from BBMV only if 
BBMV had been ruptured, thus Ca binding was primar- 
ily intravesicular. The stimulation of Ca uptake 
induced by phosphorylation of BBMV was completely 
inhibited by 100 uM gentamicin which binds specifi- 
cally to PLs such as PA and DPI. We conclude that 
phosphorylation of BBMV results in: a) rapid 
increases in PA and DPI content of BBMV and b) 
increased gentamicin inhibitable intravesicular 
binding of Ca following exposure of BBMV to extra- 
vesicular Ca. The binding of luminal Ca to specif- 
ic membrane PLs followed by translocation of Ca 
intracellularly may represent a mechanism for Ca 
movement across the renal brush border membrane. 
This mechanism may mediate rapid stimulation of Ca 
entry into renal cortical cells. 


@ 31 
THE ROLE OF PARATHYROID HORMONE (PTH) IN THE CAL- 
CIURIA OF CHRONIC METABOLIC ACIDOSIS (MA). K It- 
sarayoungyuen*, DC Batlle, S Hays*, JAL Arruda 
and NA Kurtzman. Univ. of IL, Chicago IL. 

The effect of PTH on Ca excretion during chronic 
MA was investigated in intact and thyroparathy- 
roidectomized (TPTX) acidotic and control dogs. 
Intact dogs fed NH,Cl for 3 days developed marked 
hypercalciuria as dompared to intact control ani- 
mals. After TPTX, Ca excretion corrected per GFR 
decreased significantly in NH,Cl-treated dogs but 
not in the controls. This wad observed in the face 
of a TPTX-induced fall in filtered load of Ca in 
both groups. Restoration of filtered load of Ca 
to normal by CaCl, infusion failed to disclose a 
significant difference in absolute Ca excretion 
between the groups. However, fractional (F) Ca 
excretion at any level of F Na excretion was higher 
in NH,Cl-treated dogs than that of controls, indi- 
cating a calciuric effect of acidosis independent 
of PTH. We infused PTH (1 U/min x 60 min) to 
directly examine the effect of PTH on Ca excretion 
during NH,Cl-induced acidosis. In control dogs, 
PTH decredsed F Ca excretion significantly from 
4.3 + 0.8 to 2.6 + 0.3%, p <0.05). In contrast, 
PTH infusion of acidotic dogs failed to decrease 
F Ca excretion (from 5.8 + 1.6 to 7.4 + 1.3%). 
In both groups, phosphate excretion increased 
significantly. The higher Ca excretion of acidotic 
dogs during PTH infusion resulted from failure to 
enhance Ca reabsorption as shown by the fact that, 
at any level of plasma Ca, Ca excretion was 
higher in acidotic dogs than in controls. These 
findings indicate that, during MA, PTH does not 
exert its normal anticalciuric effect. This may 
permit the full expression of the calciuric effect 
of MA in NH,Cl-treated subjects, in contrast to 
normal subjécts in whom PTH decreases Ca excretion. 
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EVIDENCE FOR A PARTICULARLY SEVERE DISTURBANCE OF 
Ca-P METABOLISM IN ANALGESIC NEPHROPATHY. 

Ph. Jaeger*, P, Burckhardt*, J.P, Wauters* and G. 
Bill*, (intr. by K. Kurokawa) Dept of Med, CHUV, 
Lausanne, Switzerland. 

To test the hypothesis that renal osteodystrophy 
is more severe in patients with analgesic nephropa- 
thy (AN), Ca-P metabolism was evaluated in 2 groups 
of patients with chronic renal failure: 21 patients 
mean age 61, had a history of analgesic abuse for 
2143 yrs (mean + SEM), and 21 patients, mean age 61, 
had interstitial nephritis due to other causes for 
2144 yrs. Mean follow-up period was 2.5+0.6 and 
1.640.6 yrs, respectively (NS). Blood Ca, P, pro- 
tein, creatinine, alkaline phosphatase, PTH and ar- 
terial acid-base status were determined serially. 
Results were used only when blood P was <5.9 mg/dl. 
For each patient, results were subdivided according 
to creatinine level, and then averaged. For each 
creatinine subdivision (>or<4.5 mg/dl), blood crea- 
tinine, P, protein and acid-base status were iden- 
tical in AN and control groups. Differences were: 


Creatinine Ca(mg/dl) PTH(ng/ml) ALkP U/L) 
8.8040.24+ 0.3140.07 3846 
<4.5 mg/dl 
Control 9.3240.08 0.2340.02 302 
AN 7.6840.24* 0.8240.13- 62412- 
>4.5 mg/dl 


Control 8.7640.12 0.3640.13 3434 
-p=0.05, +p=<0.025, *p=<0.0025 (AN vs Control) 


Conclusion: For a same level and duration of renal 
failure patients with analgesic nephropathy when 

compared to patients with interstitial nephritis of 
other origin, have lower blood Ca and consequently 
higher PTH and alkaline phosphatase levels, suggest- 
ing more severe vitamin D deficiency and osteodys- 


trophy. 


@ 66 
BIDIRECTIONAL OXALATE TRANSPORT BY RAT COLON. SC 
Kathpalia, MJ Favus* and FL Coe, Department of Med- 
icine, Michael Reese Hospital and University of 
Chicago Pritzker School of Medicine, Chicago, Ill. 
Colon has been implicated as the site of oxalate 
(Ox) hyperabsorption in enteric hyperoxaluria, but 
the exact mechanism of Ox handling by normal colon 
is unclear. Ox transport was measured in male Sher- 
man rats fed normal chow. We measured 2 unidirec- 
tional Ox fluxes, mucosal to serosal (Jms) and 
serosal to mucosal (Jsm), across adjacent segments 
of ascending (CoA) and descending (CoD) colon, in 
modified Ussing chambers using a phosphate buffered 
Krebs-Ringer solution (pH 7.4) containing 13.5 uM 
Ox, 0.125 nM Ca, and 1 . Medium free ionic Ox 
was calculated with the aid of a computer program. 
Fluxes were expressed as movement of free ionic Ox 
(pmol-cm-2-hr-1). There was net (Jnet) Ox absorp- 
tion by CoA (14+5.4; n=9) and net secretion by CoD 
(-23.344.2; n=9). Conductance (Gt; 11.8+.5 CoA vs 
11.5+.5 CoD mo-+-cm™“; p=NS) and short-circuit cur- 
rent (Isc; 39+2 CoA vs 4815 CoD uA om2; p=NS) was 
similar in the 2 regions. Na replacement with cho- 
line increased CoA Jms (140 vs 35 mM Na, 108415 vs 
16847; p<.002) and Jan (140 vs 35 mM Na, 94+10 vs 
148110; p<.003). Jms and Jsm for CoA and CoD rose 
linearly without plateau over medium Ox concentra- 
tions that varied from 1,35 uM to 27 uM. Sodium 
ricinolate (NaRic, 1 mM) increased CoA Jnet from 
2419.2 to 5648 (p<.05) whereas sodium deoxycholate 
and taurocholate increased the bidirectional fluxes 
without affecting Jnets. We conclude that Ox trans- 
port by rat colon is heterogeneous with net absorp- 
tion in CoA and net secretion by CoD. Ionic Ox may 
be the preferred form of Ox transported. The trans- 
port is not carrier mediated. NaRic increases the 
net absorption by CoA whereas bile salts increase 
the permeability in both directions. 
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SUPPRESSION OF 25(0H)D3-10-HYDROXYLASE IN THE RAT 
KIDNEY BY METABOLIC ACIDOSIS: MECHANISM AND SITE 
OF ACTION. H. Kawashima*, J.A. Kraut and K. Kuro- 
kawa. Dept. Med., Wadsworth VA Med. Ctr. and UCLA 
Sch. Med., Los Angeles, CA. 

Two distinct 25(0H)D3-la-hydroxylases (la-OHase) 
are present in the kidney: one is localized in the 
proximal convoluted tubule(PCT), is activated in 
vitamin D deficiency(~D), and is regulated primari- 
ly by parathyroid hormone(PTH) via cAMP: the other 
is localized in the proximal straight tubule(PST), 
is latent in -D, and is selectively stimulated by 
calcitonin(CT) via a cAMP-independent mechanism. 
To examine the effect of metabolic acidosis(MA) on 
these la~OHases, the enzyme activity was assessed 
by measuring conversion of 3H-25 (OH)D3 to 7H-1,25- 
(0H) 2D3 by the PCT and PST dissected from kidneys 
of non-acidotic control -D rats (C), and -D rats 
with MA of 16 hours, 3, and 7 days induced by add- 
ing NH4C1 to the drinking water. The la-OHase 
activity in PCT was reduced from 0.74.07 fmol/mm/ 
hr in C to 0.24+.02 in 3 day MA and to 0.26+.06 
in 7 day MA. To examine the mechanism underlying 
this suppression of 1a-OHase activity, PTH, cAMP, 
and CT was given to 3 day MA. While PTH failed to 
augument suppressed enzyme activity in PCT, cAMP 
restored it to the level of C. The loa-OHase activi- 
ty in PST remained undetectable in C and 3 day MA 
with and without administration of PTH or cAMP. 
However, CT stimulated la-OHase activity in PST 
from undetectable to 0.75+.09 in C and 0.78+.10 
in 3 day MA. These data suggest that MA suppresses 
la-OHase in the PCT by inhibiting PTH-dependent 
adenylate cyclase but does not affect cellular 
events beyond cAMP generation. Moreover, MA does 
not affect CT responsive la-OHase in the PST which 
is stimulated by a mechanism independent of cAMP. 


@18 
RENAL BRUSH BORDER MEMBRANE ADAPTATION TO LOW PHOS- 
PHATE DIET: EFFECT OF METABOLIC ACIDOSIS. . 
Kempson, University of Pittsburgh, Pittsburgh, PA 
The action of certain phosphaturic stimuli on re- 
nal proximal tubules may involve stimulation of glu- 
coneogenesis (GNG) to increase cytoplasmic NAD+ 
which inhibits phosphate (Pi) transport across the 
luminal brush border membrane (BBM), Endocrinology 
108:2005, 1981. Present study tested whether stim- 
ulation of rena} GNG by metabolic acidosis (MA) re- 
verses the antiphosphaturic response to low Pi diet. 
Rats adapted to low Pi diet became acidotic after 
drinking 1.5% NHqaC1 for 3 days and GNG in renal 
cortical slices was significantly increased in MA 
rats compared to pair-fed controls. While plasma 
Pi, Ca and creatinine (Cr) were not different be- 
tween groups, UpjV was increased in MA rats (106 + 
43 vs 7 + 2 nmol Pi/mg Cr; p < 0.05) and UcaV was 
decreased in MA rats us *+3vs 29+5 umo Ca/mg 
Cr; p < 0.05) compared to controls. Results were 
similar using thyroparathyroidectomized (TPTX) rats. 
Initial Nat-gradient dependent Pi transport by BBM 
vesicles from renal cortex of TPTX rats was de- 
creased in the MA group (1501 + 55 vs 3096 + 158 
pmol Pi/mg protein/30 sec; p < 0.001) due to de- 
creased Vmax, but transport of D-glucose, L-proline 
and Nat were not different from controls. In snap- 
frozen cortex the NADt/NADH ratio was 2.6 + 0.2 in 
MA rats compared to 2.1 + 0.1 in controls (p < 0.05). 
Both renal GNG and UpjV were increased on day 2 of 
drinking NH4C1, but neither was increased on day 1. 
In summary, the MA-induced phosphaturia in low Pi 
diet rats is due in part to decreased Pi transport 
across BBM of proximal tubules and is independent 
of PTH. The intracellular mediator of the change 
in BBM transport of Pi may be NADt which is in- 
creased in MA due to a shift in the NAD*/NADH ratio 
following stimulation of GNG. 
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EFFECT OF GLUCOCORTICOIDS (GCD) ON PLASMA LEVELS 
AND RENAL CLEARANCE OF PHOSPHATE (Pi) IN RATS 
STABILIZED ON LOW PHOSPHATE DIET (LPD). G. M. 
Kiebzak,* S. T. Turner,* and T. P. Dousa. Depart- 
ment of Physiology, Mayo Clinic, Rochester, MN. 

In previous studies we observed that administra- 
tion of GCD to rats fed LPD induced profound phos- 
phaturia. We have now analyzed whether this 
phosphaturia is due entirely to decreased tubular 
reabsorption of Pi or whether an increased plasma 
phosphate (Ppi) and filtered load of Pi may con- 
tribute. Pp; was measured in LPD rats before and 
after two days of injection with GCD (Triamcinolone 
1.25 mg/100 gm b.w./24 h) or saline (controls). 

Pp; fell consistently in control rats while no con- 
sistent change was noted in GCD-treated rats. 

After injections, some GCD-treated rats had higher 
Pp; than saline-treated controls; some did not. 

Yet all GCD-treated rats were phosphaturic. In 
GCD-treated rats the extent of urinary Pi excretion 
did not correlate with Ppy (r = -0.21+.17; NS; n= 
32). In a clearance study, fractional excretion of 
Pi (FEp;) and clearance of Pi (Cpy) were markedly 
increased in GCD-treated rats; but Ppy and filtered 
load of Pi were not different from controls: 


Ppi Filtered Pi FEpį Cpi 

(mM) (um/min) ($) (ml/min) 
Controls 1.9¢ 4.9 0.08 0.0017 

+.3 +123 +.02 +0006 


GCD- 1.8 5.3 12.82* 0.3730* 
treated +.1 41.0 +.95 +.0807 
ftmean + SEM, n = 6; *significantly different from 
controls (P € .001). 

Thus, phosphaturia after GCD administration to 
rats fed LPD does not require an elevation in 
plasma Pi or filtered load of Pi--it can be due 
entirely to decreased tubular reabsorption of Pi. 
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LOW CYCLIC AMP~PHOSPHODIESTERASE (cAMP-PDIE) 
ACTIVITY IN THE PROXIMAL CONVOLUTED TUBULE OF THE 
X-LINKED HYPOPHOSPHATEMIC (HYP) MOUSE. E. Kusano,* 
G. M. Kiebzak,* B. A. Jackson, J. Braun,* and 
T. P. Dousa, Mayo Clinic, Rochester, MN. 

The pathogenesis of X-linked hypophosphatemia 
is not fully understood. The disease in HYP mice 
is characterized by hypophosphatemia, phosphaturia 
and elevated urinary cAMP (UcAMP). Anomalies in 
hormone-stimulated renal cortical adenylate cyclase 
have been reported in HYP mice. However, cAMP 
catabolism has not been examined. In the present 
study we measured renal cortical cAMP-PDIE activity 
using 107° M cAMP as the substrate in all assays. 
No significant (NS) difference in the cAMP-PDIE 
activity of cortical homogenates was found between 
normal and HYP mice. Subsequently, we measured 
cAMP-PDIE activity in isolated proximal convoluted 
tubules (PCT), proximal straight tubules (PST) and 
distal convoluted tubules (DCT). Activity of cAMP- 
PDIE was expressed as fmol cAMP hydrolyzed/min/m 
tubular length; each experiment (n=3-5) represents 
the mean value of 9-11 tubules dissected from one 
kidney. Urine was collected prior to microdissec- 
tion for the measurement of UcAMP, expressed as 
nmol cAMP/mg creatinine. Values are mean + SEM. 


Normal AYP P _ values 
PCT (n=5) 51.6 + 3.8 39.0 + 2.8 < 0.002 
PST (n=3) 45.8 + 8.8 41.4 + 7.7 NS 
DCT (ns3) 94.2 + 5.4 97.5 + 13¢ NS 
TcAMP Tn=5) 28.4 44.4 87.3418 < 0.025 


Significantly higher (P € 0.01) than PCT and PST. 

Activity of cAMP-PDIE was markedly higher in 
the DCT compared to the PCT and PST. The dimi- 
nished cAMP-PDIE activity in the PCT of HYP mice 
may result in higher cAMP accumulation, and could 
contribute to the elevated UcAMP. 


HYPOPHOSPHATEMIA (+P0,) IN RENAL TRANSPLANT RECIP- 
TENTS (Tx)--RESPONSE to EDTA INFUSION. M. Lam*, A. 
J. Felsenfeld, and F. Llach. Dept of Med, Univ of 
Okla Health Sci Ctr and VA Med Ctr, Okla City, Ok 

A 2 hour EDTA infusion was employed to evaluate 
the role of endogenous parathyroid hormone (PTH) 
production in the +P04 of Txs. Five stable, long- 
term +PO4Txs were compared to 4 normal controls 
(CT). The serum calcium (sCa) fel? 2.42+.2 (Tx) 
and 2.54+.4 mg/dl (CT). Both carboxy (C)(p<.01) 
and amino terminal PTH increased from baseline in 
all subjects. With increased PTH all CTs experi- 
enced decrements in sPO, and TmP0,/GFR (TmP0q). 
The response in Txs divided into 3 groups despite 
no difference in baseline C-PTH. Group I responded 
similar to CTs, but Group II only had minimal 
changes in sPO, and TmP0O4. Baseline sP0q, TmPO,4 
and the resultant changes are displayed below: 

Control — Tx(I+II) I II 

sP0,(mg/d1)* 3.48+.6 2.18+.4** 2.03+.5* 2.4+0 
AsPOq(%) a 738413 -32+30 -51+21 -4+6* 
TmPOg(mg/di)" 3.38+.2 1.614.5** 1.47+.7**1.85+,4** 
ATmP 4 (%) -43+9  -25+46 -56+26 22+4** 
X+SD; + baseline; *p<.05; **p<.01 
A difference in sCa at 12 and 24 hours post EDTA, 
suggested skeletal resistance in the Txs (p<.1). 
Bone histology in 4 Txs showed only a minimal in- 
crease in resorption and normal mineralization. 

In summary, in 5 +PO0,Txs 1) EDTA infusion stimu- 
lated endogenous PTH production; 2) response to 
PTH separated the Txs into 2 groups; and 3) only 
minimal changes in bone histology were found. In 
conclusion, our data in +PO,Txs suggest the pres- 
ence of 2 groups: 1) one with primary PO, leak un- 
responsive to PTH; 2) another with a PTH ‘sensitive 
phosphaturia; and 3) in neither does the +P04 
appear to produce osteomalacia. 


TUBULAR MAGNESIUM TRANSPORT DURING CHRONIC DIETARY 
PO, DEPRIVATION. Kai Lau. Neph. Div., Dept. of 
Int. Med., Univ. of Mich., Ann Arbor, Michigan. 

To define the tubular mechanism mediating the 
hypermagnesiuria of PO, deprivation, chronically 
parathyroidectomized rats were fed for 7 to 12 
days either a low PO, diet (P < 0.03%) (PD) or 
normal PO, diet (P = 0.49%) (C). Supplemental 
diet Mg was given to the PD rats to prevent hypo- 
magnesemia. After an overnight fast, they were 
subject to micropuncture studies during 5% volume 
expansion with NaCl solution (150 mM) containing 
1.6 mg% of Mg. There was no difference in glo- 
merular filtration rate (3.12 vs. 3.45 ml/min), 
plasma ultrafiltrable Mg (1.16 vs. 1.18 mg%) or in 
the fractional excretion (FE) of Na (6.8 vs. 6.9%) 
between PD and C rats. The mean tubular fluid 
(TF) to plasma (P) inulin (In) and the fractional 
delivery (FD) of Mg (in %) are: 

(* indicates p < .03 compared to C) 


Late Proximal Early Distal Late Distal Urine 


Iin Mug Em "ug Erm Mu ug 
Poo PROP 
c 2.13 89 3.6 20 6i 14 13 
PD 2.16 94 3.3 38" 6.5 22% 21" 


Conclusions: (1) Dietary PQ, deprivation pro- 
duces renal hypermagnesiuria independent of para- 
thyroid hormone, plasma Mg or Na excretion. (2) 
This phenomenon is mediated by impaired transport 
of Mg within the loop of Henle, probably the thick 
ascending limb, although diminished reabsorption 
in the pars recta cannot be excluded. (3) There 
is no appreciable Mg transport beyond the super- 
ficial late distal tubule regardless of dietary 
PO, content. 
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UNANTICIPATED STIMULATION OF ACTIVE CALCIUM ABSORP~ 
TION BY GLUCOCORTICOIDS. David B.N. Lee, UCLA- 

San Fernando Valley Program, Sepulveda, California 
We studied the action of a glucocorticoid (GC, 
dexamethasone) and 1,25-dihydroxyvitamin D3 (1,25D) 

on transepithelial calcium (Ca) transport in rat 
distal colon. GC 1.2 mg or 1,25D 270 ng were given 
daily for four days and Ca fluxes were measured in 
vitro in the absence of electrochemical gradients 
(Ussing technique). Results: 1. Both 1,25D and 

GC increased Ca absorptive flux (Jms) from 24+3 to 
5041 and from 23+1 to 3844 nmoles/cm“/hr respect- 
ively (in each case N=9, P<0.01); both steroid 
hormones had no effect on Ca secretory flux (Jsm). 
2. GC, but not 1,25D, increased the short circuit 
current (SCC) from 3045 to 111413 pA/cm2 (P<0.01), 
reflecting stimulation of electrogenic Na trans~ 
port. Although the GC-induced stimulation in Ca 
transport was abolished by choline replacement of 
Na in the bathing buffer, there was no quantitative 
correlation between the increase in Ca absorption 
and the increase in SCC or the calculated increase 
in Na transport. This suggests that the GC~induced 
stimulation in Ca transport is Na-dependent but it 
is not coupled to Na transport in a stoichiomet- 
ric fashion. 3. When the buffer Ca concentration 
({Ca]) on both sides of the epithelium was reduced 
from 1.25 to 1,25X10-2 mM, the GC-induced, but not 
the 1,25D-induced, stimulation in Ca absorption 
was abolished. It is possible that the GC-stimu- 
lated Ca absorption requires a "threshold" Ca grad- 
ient across the luminal membrane through which Ca 
influx occurs. Conclusion: Contrary to the cur- 
rent consensus, this study demonstrates that GC 
stimulates active Ca transport through a mechanism 
which is dependent on the presence of Na and a 
critical [Ca] in the ambient medium. 


ELEVATED SERUM 1,25-(OH)2-VITAMIN D CONCENTRATIONS 
DO NOT ALTER ACID-BASE BALANCE. W.J. Maierhofer,* 
R.W. Gray* and J. Lemann, Jr. Departments of Medi- 
cine and Biochemistry. Medical College of Wis- 
consin, Milwaukee, WI. 

Elevated serum 1,25-(0H)9-D (1,25) levels could 
cause metabolic alkalosis via augmented intestinal 
absorption of unmeasured anion (Absya3 potential 
base) and by stimulation of bone resorption. To 
further examine the relation between serum 1,25 
and acid-base balance we studied 8 healthy men 
eating constant diets providing only 4.5+0.7 SD 
mmol Ca/day during one or two 6-day control peri- 
ods (C) and one 6-day experimental period (E) be- 
ginning 4 days after the subjects were begun on 
calcitriol 0.5 ug (N=4) or 0.75 ug (N=4) every 6 
hours. Serum 1,25 rose from 96114 (C) to 171431 
(E) pM; p<0.001. During C, blood pH and serum 
HCO3 averaged 7.3840.03 and 28.7+1.8 mM and did 
not change during E. Absya rose from 22+6 (C) to 
26t6 (E) mEq/day; p<0.05. Urine S04 + organic 
anion averaged 8546 mEq/day (C) and did not change. 
Thus, total fixed acid production was stable. 
Urine pH averaged 5.95+0.24 (C) and 5.88t0.24 (E). 
Although urine NH,+ fell from C to E by -5+3 mEq/ 
day; p<0.01, TA excretion rose by 4¢2-mEq/day; p< 
0,01 so that net acid excretion during E did not 
change from 67 9 mEq/day during C. Acid balances 
averaged -4t7 (C) and -8110 (E) mEq/day, neither 
different from each other or from zero. We con- 
clude that abnormally high serum 1,25 levels do 
not significantly alter acid base balance in 
humans. These observations are consistent with 
the generally agreed upon absence of acid-base 
disturbances among patients with idiopathic hyper- 
calciuria or sarcoid who may exhibit spontaneously 
high serum 1,25 concentrations. 
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THE ROLE OF LACK OF PARATHYROID HORMONE (PTH) IN 
THE PATHOGENESIS OF UREMIC LOW TURNOVER OSTEOMALA- 
CIA (OM). H.H. Malluche, M. Akmal, D.A. Goldstein, 
E. Meir,* A.W. Normarř and S.G. Massry. University 
of Southern California, Los Angeles, California. 

A distinct subgroup of uremic patients (pts) with 
renal osteodystrophy presents with low turnover OM. 
This OM is characterized by lack of response to 
therapeutic doses of 1,25(OH)2D3 and has been at- 
tributed to low serum PTH levels. The present 
study evaluates the bone changes in uremia with and 
without circulating PTH. Chronic uremia was pro- 
duced by 5/6 nephrectomy in 10 dogs with 5 of them 
subjected to thyroparathyroidectomy (TPTX) prior to 
uremia. The TPTX dogs received calcium (Ca) and 
thyroid hormone supplementations and their blood Ca 
was normal. Bone biopsies were obtained after 1 yr 
of uremia and following double tetracycline label- 
ling. The TPTX animals had significantly (p<0.05~- 
0.01) lower values for bone osteoclast interface 
(0.8240.30 vs 3.0140.83%), osteoid-osteoblast in- 
terface (1.17+0.4 vs 6.6442.61%) volumetric density 
of osteoid (11.6#3.2 vs 49.9+14.6 mm3/cm3), and 
mineral apposition rate (0.544+0.05 vs 0.77£0.05 
um/day. Fractional labelling of osteoid 
(0.4240.05 vs 0.22+0.02) and osteon formation time 
(0.2740.02 vs 0.18+0.01 yrs) were significantly 
(p<0.05) increased in TPTX dogs. There were no 
significant differences in blood levels of 25(0H)D3 
and 24,25(0H)2D3. However, dogs with intact para- 
thyroid glands had higher levels of 1,25(0H)aD3 
(5447.7 vs 2544.5, p<0.01). The data indicate that 
absence of hyperparathyroidism in uremia prevents 
osteoclastic overactivity, ameliorates osteoid 
accumulation, and increases fractional mineraliza- 
tion of osteoid. The results do not support the 
notion that lack of PTH in uremic pts is a critical 
factor in development of pure low turnover OM. 


COMPARISON OF THE EFFECTS OF 3-34 PARATHYROID HOR- 
MONE (PTH) IN VIVO WITH ITS ACTIONS IN VITRO. 

J. McGowan*, T.C. Chen, M. Rosenblatt,* and J.B. 
Puschett. Renal-Electrolyte Division, University 
of Pittsburgh School of Medicine, Pittsburgh, PA, 
and Endocrine Unit, Massachusetts General Hospital, 
and Harvard University, Boston, MA. 

In vitro, the synthetic amide of substituted 
(Nle-8, Nle-18, Tyr-34) PTH 3-34 has been demon- 
strated to inhibit the actions of PTH. In order to 
determine if this in vitro inhibitory capacity 
could be demonstrated in vivo, we studied the 
effects of the amide upon the renal tubular effects 
of synthetic bovine 1-34 PTH. Chronically thyro- 
parathyroidectomized dogs were infused either with 
1-34 PTH or 3-34 PTH and these results were com- 
pared to studies in which 3-34 infusion preceded 
the administration of the 1-34 hormone. When 
given alone, 1-34 PTH (0.1 ug/kg) invariably 
caused a phosphaturia, with a mean increase in per- 
centage phosphate excretion (%EP) from 3.7 + 1.1% 
to 15.8 + 1.7% (p < .001). The 3-34 PTH (0.1-1.0 
ug/kg) had no consistent effect on phosphate ex- 
cretion and pretreatment of the dog with 3-34 PTH 
in doses as high as 10 yg/kg did not block the 
phosphaturic effect of the 1-34 hormone (ZEP: 

1.3 + 0.6% + 14.5 + 5.1%, p < .05). However, the 
in vitro addition of 3-34 reduced the stimulation 
of cyclic AMP by 1-34 PTH from 41.3 + 1.4 to 32.4 
+ 1.3 pmoles/mg protein/min (p < .001). These 
data therefore suggest that cyclic AMP does not 
mediate all of the actions of PTH, or that the 
metabolism and distribution of the synthetic 
analog is different than that of the 1-34 PTH in 
vivo. 


138 


@ 31 

SUPPRESSION OF PARATHYROLD HORMONE (PTH) RELEASE 
BY ALUMINUM. J. Morrissey , M. Rothstein*, 

G. Mayor, and E. Slatopolsky. Washington 
University, St. Louis, Missouri. 

Recently several investigators have suggested 
that aluminum (Al+3) may play an important role in 
the development of osteomalacia in some patients 
with chronic renal failure. A striking finding in 
these patients with uremia was the demonstration 
of increased levels of Al*+3 in bone and parathy- 
roid tissue and inappropriately low levels of cir- 
culating i-PTH. In order to test the hypothesis 
that AlT” per se may affect the release of PTH, 
studies were performed in vitro on isolated bovine 
parathyroid cells. The cells were incubated for 2 
hours at various Al concentrations at either low 
(0.5 mM) or high (2.0 mM) medium calcium (Cat?) , 
An increase in medium Alt? concentration over the 
range of 0.5 - 2.0 mM, in low Cat2 medium, pro- 
gressively inhibited the secretion of PTH. At 2.0 
mM Al+3 hormone secretion was inhibited by 68%. 
High medium cat2, without alts however, maximally 
inhibited PTH secretion only 39%. Individually, 
2.0 mM Alt3 or 2.0 mM Cat? inhibited isoproterenol 
stimulated PTH secretion by 43%. Either metal 
suppressed basal and isoproterenol stimulated cy- 
clic AMP levels of the parathyroid cells. That 
the inhibitory effect of Al+3 on PTH secretion was 
not due to an irreversible toxic effect was demon- 
strated by a restoration of normal secretion when 
cells were returned to 0.5 mM Cat? medium without 
aluminum. These results suggest that Alt3 has a 
direct inhibitory effect on PTH secretion. Wheth- 
er the action of Al*> on PTH secretion is a pri- 
mary effect of the metal in the pathogenesis of 
osteomalacia in some uremic patients requires fur- 
ther testing. 


ENHANCED PARATHYROID HORMONE-INDUCED PHOSPHATURIA 
WITH 1,25(0H)9D3 R.K. Nudelman*, J.O. Steppe*, E. 
G. Tallos*, and J.W. Coburn, Depts. Med., VA Wads- 
worth Med. Ctr. & UCLA Sch. Med., Los Angeles, CA 


There are renal receptors for 1,25(0H)2D3 (1,25), 


but the effects of this sterol on the kidney are 
controversial. To study this, we evaluated frac- 
tional excretion of phosphate (FEp) and Tmp/GFR in 
unanesthetized thyroparathyroidectomized dogs as 
serum phosphate (P) was varied from 3.79+.09 to 
6.12+.24 mg/dl during Ca infusion. Six groups of 


studies were done: 1) Vehicle (V); 2) 1,25 (0.5 ug 
parenterally, 24,12, and 0 hours before the experi- 


ment); 3) V + low dose (LD) PTH (bovine 1-34) 5U/ 
hr; 4) 1,25 + LD-PTH; 5) V + high dose (HD) PTH, 

50U/hr; and 6) 1,25 + HD-PTH, Serum Ca & P and GFR 
did not differ among the groups; PTH produced the 


expected phosphaturia, while 1,25 alone was without 


effect (Table). 


GROUP: 1 2 3 4 5 6 
FEp 2.6 2.4 15.9 21.0 17.8 28.8 
tmx 126 %*8 41.6 42.8 +*3.9 +3,2 
PP 6.0 5.9 3.8 3.0 3.9 2.9 
GFR +.2 t.2 +.3 +.2 +.3 4.2 
: vs Ss vs < vs 6: <. 


Sp: i vs ¢, No; 3 VS 4, SY23 2 VS 0) SVE o 
In PTH-treated dogs (LD & HD), 1,25 reduced Tmp/GFR 


compared to V + PTH. In the V and 1,25 groups, FEp 
did not differ HD compared to LD-PTH, and combined 
data (3 + 5 vs. 4 + 6) showed an increase in FEp 
from 16.942.1 to 24.642.3% (P<.02). Thus, modest 


quantities of 1,25(0H) D3 enhanced the phosphaturic 


action of PTH in dogs, while 1,25(0H)9D3 alone had 
no effect. The similar degree of reduction in Tmp/ 
GFR by 1,25 in HD and LD-PTH groups, which show 
maximal PTH-induced phosphaturia, suggests that 
1,25 alters P reabsorption via a mechanism beyond 
or other than adenylate cyclase activation. 
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PREVALANCE OF ALUMINUM (AL) IN BONE FROM 
UREMIC PATIENTS. S.M. Ott*, N.A. Maloney*, 
A.C. Alfrey, J.W. Coburn, D.J. Sherrard, VA Hosp., 
UCLA, Univ. Colo. & Univ. Wash., Seattle, WA 
Using a newly developed staining method, we 
determined the location and extent of Al deposition 
in 263 biopsies (bxs) from 167 renal pts, 6 normal 
subjects, ll nutritional osteomalacics (OM), 15 
nonuremic pts on total parenteral nutrition (TPN) and 
12 pts with other bone diseases. Quantitation of the 
Al stain correlated closely with Al measured by 
atomic absorption in 73 bxs (r=.80, p< .001). Al was 
found in 77% of renal and 80% of TPN pts, but in 
none of the others. Grouping pts. by bone histology, 
Al was detected in 79/89 with OM, 31/39 mild (M), 
16/27 fibrotic (F), and 9/20 mixed lesions (Mx). Al 
levels were signifigantly higher in OM bxs (mean = 
1.06 = .90 mm/mm tissue area, p < -001) than other 
groups (M=.34 - .41, F=.07 - .18, Mx = .29 - .64). Of 
the bxs with Al>.75 (which corresponds to 100 mg/kg) 
87% had OM. Repeat bxs in 40 pts showed 
improvement in 7/8 in whom Al decreased, 5/9 who 
had no detectable Al on either bx, but only 5/23 in 
whom Al increased or didn't change. Thus, excess Al 
is present in bones of a majority of pts with renal 
bone disease, some of whom dialized on Al-free 
water but took oral Al phosphate binders. When Al 
levels are high OM occurs with great frequency. 
Since bxs from high Al OM show no evidence of 
excess PTH, and many such pts had low serum PTH, 
we suspect the combination of low PTH and high Al 
may lead to OM, as evidenced by our experience with 
these renal and TPN pts. Another possibility is that 
high PTH could protect bone from the ill effects of 
Al, perhaps by increasing bone formation rate. Al 
reduction may potentiate bone healing. 


@18 

PHOSPHATE TRANSPORT BY ISOLATED CORTICAL 
COLLECTING TUBULE: EFFECT OF AMILORIDE IN 
DOCA TREATED RABBITS. R.A. Peraino and W.N. 
Suki. Baylor College of Medicine, Department of 
Medicine, Houston, Texas. 

The purpose of this study was to examine the effect 
of potential difference on PO4 transport by isolated 
cortical collecting tubule. Rabbits were given DOCA, 
5 mg/day I.M. for at least 14 days. Segments of 
cortical collecting tubule were isolated and bathed 
with an artifical solution simulating plasma. The 
perfusate used was the same solution titrated to pH 
6.4-6.8 with HC1 and containing 3H-inulin and 32P- 
H3P04. Five segments were first perfused with the 
above solution (control), followed by the addition of 
amiloride, 100uM to the perfusate (A), and then fol- 
lowed by the control solution again. Rate of fluid 
absorption (Jv), lumen to bath phosphate flux (JIbP04), 
and transtubular potential difference (PD) were moni- 
tored. Segments were perfused at 5-15 nl/min. Re- 
sults were: 

Jv JIbPO4 PD 

(ni/min/mm) (pmol/min/mm) (mv) 
Control 0.02 + 0.06 0.44 +0.10 -31.4+ 4.8 
Amiloride -0.02 + 0.05 0.20 +0.05 +3.2 + 0.9 
Recovery 0.01 + 0.06 0.46 + 0.13 -33.4 + 15.0 
p: Cvs A<.05; A vs R< .05; C vs R = NS. 
We conclude: 1) amiloride reversibly inhibits lumen 
to bath phosphate flux; 2) this inhibition may be 
related to the change in PD, and thus indicative of 
passive phosphate absorption. The residual lumen to 
bath phosphate flux with amiloride in the face of a 
positive PD could represent either exchange diffusion 
or active transport. 
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HUMAN 1-34 PARATHYROID HORMONE (hPTH, 24) STIMULA- 
TION OF CYCLIC AMP SYNTHESIS IN CULTORES VASCULAR 
SMOOTH MUSCLE CELLS. Sandford B. Plant* and David 
A. McCarron. Oregon Health Sciences University, 
Portland, Oregon. 

Synthetic human 1-34 parathyroid hormone has an 
immediate vasodepressive effect when administered 
to experimental animals, mediated in part via 
decreases in vascular resistance. To further 
elucidate hPTH, _ 4 vascular effects, we measured 
the in vitro RTEA AMP (cAMP) response of 
cultured Bovine vascular smooth muscle (VSM) cells 
following incubation with synthetic hPTH, _9,. 
Confluent VSM cells were incubated with hota 3 
in doses of 0.1 ng, 0.01 ng and 1.0 pg in 0.08 4 
TRIS HCl buffer (pH 7.4), 5 mM CaCl,, 1 mM DTT and 
acetic acid for 15 minutes at 22°C.” Tissue cAMP 
content was measured by RIA and cell protein by a 
modified Lowry method. 

Unstimulated baseline VSM-cAMP content was 
0.06+.01 pg cAMP/mg of cell protein (meantSE). 
Incubation with hPTH -34 êt all doses resulted in 
significant (p<.05) lagteases in cAMP content of 
the YSM cells in a dose-dependent fashion. The 
maximum CAMP response was 0.14+.03 pg cAMP/mg 
protein following 0.01 ng hPTH -34° 

In summary, cAMP levels increase in cultured 
bovine VSM cells following incubation with 
PTH, _3 - As previous investigations have 
associated increased cAMP synthesis in VSM cells 
with reductions in vascular contractility and 
tone, this direct effect of PTH on bovine VSM may 
be important in mediating PTH's systemic vascular 
effects. 
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EFFECT OF DIETARY PHOSPHORUS ON PLASMA 1,25-(0OH) 2P 
IN CHILDREN WITH MODERATE RENAL INSUFFICIENCY 
(MRI). A.A. Portale*, B.P. Halloran*, and R.C. 
Morris, Jr., GCRC, Depts. of Pediatrics and Medi- 
cine, Univ. of California, San Francisco, CA. 

In children with MRI, we have reported that the 
plasma concentration of 1,25-(OH).D is reduced. To 
investigate whether this finding reflects suppres- 
sion of the activity of renal la-hydroxylase by a 
disturbance in phosphorus (P) metabolism, we meas- 
ured plasma levels of 1,25-(0H) D and examined P 
metabolism in 7 children with MBI (mean GFR of 
4444 ml/min/1.73M°) in whom the dietary intake of P 
was both normal (lg/day) and reduced (restriction 
for 5 days of dietary P, <0.4 g/day, coupled with 
administration of aluminum hydroxide); the intake 
of Ca was constant (lg/day). When P intake was 
normal, a) the mean (+SE) plasma level of 1,25- 
(OH) .,D was reduced relative to that of age-matched 
controls (n=17) (2644 vs 3642 pg/ml, p<0.01); b) 
the serum level of C-iPTH was increased (671412 
uleq/ml, normal <34); c} the diurnal variation (8 
a.m.- 8 p.m.) of serum P in patients with MRI was 
indistinguishable from that in 5 normal children 
studied under the same dietary conditions. When P 
was restricted, a) the plasma level of 1,25-(OH),D 
increased by 62% (p<0.005); b) serum iPTH decreased 
by 28% (p<0.025); c) serum Ca and P did not change 
significantly; d) fractional excretion of P de- 
creased from 34 to 9%. The data provide evidence 
that in children with MRI whose intake of P is 
normal, reduced plasma levels of 1,25~(OH)_D re- 
flect a suppression of the activity of renal la- 
hydroxylase that is not a consequence of post- 
prandial hyperphosphatemia. The data suggest that 
such a suppression may reflect a disorder of P 
Metabolism within the renal tubule cell. 


@ 63 
MAGNESIUM TRANSPORT IN ISOLATED PROXIMAL STRAIGHT 
TUBULES OF THE RABBIT. Gary A. Quamme, Dept. 
Medicine Health Sciences Centre, Univ. of 
British Columbia, Vancouver, B.C., Canada. 

Transport of Mg2+ was investigated in 
superficial (S) and juxtamedullary (JM) proximal 
straight tubules perfused with artificial sol- 
utions resembling late proximal fluid but 
containing varying Mg2t+ concentrations. 
Fluid absorption was measured with H3-inulin 
and Mg2t+ with electron microprobe. 

Tubules were initially perfused with Mg2t— 
free solutions to determine Mg2+ bath-to- 
lumen (Jbl) flux as the bath Mg2+ was 
elevated to BI 0.5mM, BIZ 1.2 mM and BIII 1.85 
mM by addition of MgClj. The mean Mg2* at 
the end of the perfused S was BI, 0.03+0.01 
(n=9); BII 0.0340.01 (n=5); BIII -0.0540.02 (n=4) 
mM and JM was BI, 0.04+0.01 (n=7); BIT 0.03+0.02 
(n=5); BIII 0.07+0.03 (n=5) mM. These concentra- 
trations were small and not related to flow rate. 
Maintaining the bath Mg2+ at 0.53 mM and ele- 
vating the perfusate Mg2+ (PI, 0.7 mM and 
PII 3.1 mM) resulted in elevation of luminal 
Mg2+ concentration with water abstraction. 
The collected to perfusate Mg2+ concentration 
ratios were S: PI 1. 1040.03; PII 1.09+0.03 and JM: 
PI 1.10+0.02; PII 1.1340.02. Mg2+ absorption 
was S: PI 0.22+0.16; PIL 0.4440.15 (n=5) and JM: 
PI 0.4640.20; PII 0.6040.08 (n=7) pmol.min@!.mm=l. 
In conclusion, S and JM straight proximal tubules 
possess a low Mg2+ permeability and absorb Mg2+ 
proportionately less than Nat and Ca +, active 
Mg2+ secretion probably does not occur and Mg2t 
transport is dependent on luminal Mg2+ 
concentration. 


24,25 (0H) 9D3 DOES NOT SUPPRESS THE RELEASE OF PTH 
IN NORMAL OR HYPERPLASTIC GLANDS. M. Rothstein”, 
J. Morrissey”, K. Olgaard, M. Arbelaez*, S. Klahr, 
and E. Slatopolsky. Washington U. Med. School, 
St. Louis, Mo. 

The role of 24,25(OH) D3 on parathyroid gland 
function remains controversial. In order to fur- 
ther clarify potential effects of this Vit D meta- 
bolite, we performed in vitro studies utilizing a) 
dispersed bovine parathyroid cells (bPTC), and b) 
dispersed canine PTC from 1) normal dogs, 2) chro- 
nic renal failure (CRF) dogs, 3) CRF dogs treated 
with 24,25(0H)9D3 for 1 year. The duration of 
incubations was up to 180' at 0.5, 1.0 and 3.0 mM 
Ca in the presence or absence of 24,25(OH)9D3 (100 
or 1000 nM). PTH secretion, analyzed by a C- 
terminal and an N-terminal assay, was measured in 
the supernatant and expressed in ng/10° cells. In 
bPTC, time course experiments at 0', 60°, 120°, 
180" showed no differences in PTH secretion be- 
tween control and 24,25(0H)9D3 group. 


0.5 mM Catt = 32 + 1.4 (C) vs 33 + 1.3 (Exp) 
1.0 mM Catt = 24 + 1.1 (C) vs 22 + 1.7 (Exp) 
3.0 mM Catt = 17 + 0.8 (C) vs 14 + 0.5 (Exp) 


Canine PTC from uremic animals showed a 10 fold 
increase in the total amount of PTH secreted at 
0.5 mM Catt and decreased suppressibility at 1.0 
mM Catt when compared with normal controls. How- 
ever, there was no difference in PTH secretion at 
any level of Catt concentration between the CRF 
(C) dogs and CRF, 24,25(OH)9D3 treated dogs. 
Studies in vivo also did not show any significant 
differences in iPTH levels between treated and un- 
treated uremic dogs. We conclude that PTH secre- 
tion by bovine dispersed PTC from normal cattle 
and normal or uremic dogs is not affected by 
24,25(OH) 9D3. 
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IMPAIRED PHOTOPRODUCTION OF VITAMIN D (D) IN 
UREMIA. A.L, Sallman,* A.I. Jacob, B. Hollis,* P. 
Lambert* and J.J. Bourgoignie. Univ. of Miami 
School of Medicine, Miami, Florida and Cleveland 
Veterans Hospital, Cleveland, Ohio. 

The initial step in D metabolism involves the 
conversion of 7-dehydrocholesterol (7~DHC) to D. 
This reaction occurs in the epidermis and requires 
ultraviolet light (UV (B)). We measured circul- 
ating D levels in 5 patients with moderate to 
severe chronic renal failure (CRF) and 19 patients 
on chronic hemodialysis (HD). Plasma samples were 
extracted with methylene chloride: methanol and 
interfering lipids were removed by cold methanol 
precipitation, alkaline backwash and Lipidex 5000 
chromatography; samples were then applied to a 
Zorbax~+Sil HPLC column and D levels determined by 
integrated peak area. Low levels were confirmed 
with a non-equilibrium binding assay using rat 
plasma (limits of detectibility, 50 pg/tube). The 
normal range in Miami is 1-12 ng/ml. The level in 
CRF averaged 0.62 + .19 ng/ml, non~detectable 
(< 175 pg/ml) in 8 of 10 black HD patients and low 
in 3 of 9 white HD patients. We then exposed 5 
normal white volunteers and 5 white HD patients to 
one total body minimal erythema dose of UV. 

The maximal increase in circulating D, occurred at 
24 hours in both groups, averaging 21.3 + 2.8 
ng/ml in the normals and 6.3 + 1.9 ng/ml in HD 

(p< .01). 7-DHC levels were similar in epidermis 
from site matched skin samples of fresh cadavers 
and HD patients, 131 + 23 and 125 + 14 ng/mg skin, 
respectively. In conclusion, D levels are mark- 
edly diminished in nearly all black and many white 
HD patients. This D deficiency is not due to lack 
of substrate and is probably secondary to retarded 
photoproduction of D in the epidermis. 


MARKED ACUTE PHOSPHATURIA IN THE REMNANT KIDNEY 
OF THE RAT FOLLOWING OBSTRUCTION OF THE NORMAL 
KIDNEY. Stewart W. Shankel. Univ. of Nevada, 
Dept. of Med., Reno, Nevada. 

The diseased kidney has the capacity of rather 
marked adaption in its attempt to maintain water 
and electrolyte balance within the body. The 
mechanism underlying many of these adaptive chan- 
ges, and the speed with which they develop is 
poorly understood. In an attempt to understand 
these changes more clearly, the acute adaptive 
changes in the remnant kidney of rats were stud- 
ied immediately following ligation of the ureter 
from the normal control kidney. During the 
first three hours of the study, there were no 
changes noted in the glomerular filtration rate, 
sodium, or magnesium excretion. However, during 
this same period, there was a four-fold increase 
in phosphate excretion with a decrease in the 
tubular reabsorption of phosphate (TRP) from 85% 
to 45%. Administration of large volumes of sal- 
ine and glucose to normal rats decreased the TRP 
to 79% and 88% respectively. Serum levels of 
calcium and magnesium did not change during the 
study and the serum phosphate did not rise until 
the last hour of the study when the TRP was 
already decreased to 56%. Therefore, this marked 
phosphaturia does not appear to be related to 
any of the known mechanisms of phosphaturia 
such as expansion of the effective arterial vol- 
ume, increase in the filtered load of phosphate, 
glyosuria, increased parathyroid hormone or 
anatomical changes in the remnant kidney. 


HOMOLOGOUS MIDDLE REGION (44-68) RADIOIMMUNOASSAY 
(RIA) FOR HUMAN PARATHYROID HORMONE (hPTH) IN 
CHRONIC HEMODIALYSIS PATIENTS. S. N. Tuma and 

L. E. Mallette*, Dept. Med., BayTor College of 
Medicine, Houston, Texas 77030. 

We have developed a goat antiserum against the 
44-68 region of hPTH which detects iPTH in 93% of 
normal subjects (normal=35-150 nleq/ml). We used 
this assay to evaluate parathyroid status during 
early or advanced hemodialysis treatment and to 
evaluate hypercalcemia observed in these patients 
(Fig.). Patients just iPTH (nleq/m1) 


starting hemodialysis (EH) 19 ° 
with no clinical evidence E ° 
of secondary hyperparathy- 

roidism (2° HPT) had iPTH g 


Fi 


values of 750-5400 nleq/ 10 
ml. The second group 

(HPT) had clinical and 
radiological evidence of 10 
severe 2° HPT; iPTH levels 
were 9000-93,000 nleq/ml, 

and fell to EH range after 
subtotal parathyroidectomy 
(PTx). A third group (+Ca) comprised 11 patients 
with hypercalcemia. In 9, clinical course showed 
that hypercalcemia was not related to parathyroid 
glands; these 9 had iPTH levels in the lower half 
of the range expected for EH (300-2700 nleq/mi), 
which we take as evidence for suppression of para- 
thyroid function. The other 2 had very high iPTH 
levels and responded to PTx; they presumably had 
tertiary HPT. Thus, mid-region RIA of hPTH can 

be useful in 1) evaluating the need for subtotal 
parathyroidectomy in hemodialysis patients with 
severe 2° HPT, and 2) evaluating hypercalcemia in 
patients with advanced renal failure. 
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25(0H)D3: | 1-HYDROXYLASE ACTIVITY IN SUBTOTALLY 
NEPHRECTOMIZED RATS. RoT. Turner* and D.J. 
Baylink,* (Intr, by N.H. Bell). VA Med. Ctr., 
Charleston, SC and VA Med. Ctr., Tacoma, WA. 
The cause for the decrease in serum 
1,25(0H)9D3 associated with renal failure is 
controversial and has been variously attributed to 
the accompanying uremia and/or reduced viable 
renal mass. Recently, we have developed a sen- 
sitive in vitro assay for rat  25(0H)D3: 
l-hydroxylase (1-OHase) (Proc. Nat. Acad. Sci. 
77:1537, 1980), which we have applied here to eva- 
luate directly the chronic effects (10 days) of 
renal insufficiency, induced in vitamin D- 
deficient (-D) rats by subtotal (5/6 total mass) 
nephrectomy (Sub Neph), on 1-OHase activity in the 
residual tissue. -D per se resulted in a dramatic 
increase in 1-OHase specific activity (SA) from 
1.0 + 0.4 to 20.0 + 1.0 fmol/min/mg protein mean + 
1 SD at a substrate [25(0H)D3] concentration of 26 
nM. Sub. Neph. resulted in moderate increases in 
serum creatinine (1.1 to 2.5 mg/dl) and BUN (19.9 
to 46.0 mg/dl) but no change in 1-OHase SA com- 
pared to sham operated controls (20.3 + 5.5 to 
22.9 + 3.0 fmol/min/mg protein). This finding was 
gonfirmed in „vivo where the conversion of 
H-25(0H)D3 to 3H-1,25(0H)2D3 was proportional to 
remaining renal mass.. In summary: 1) Chronic 
renal insufficiency with accompanying uremia did 
not inhibit the 1-OHase and 2) the reduction in 
renal mass was not compensated for by an increase 
in 1-OHase SA, possibly because -D maximizes 
enzyme activity. 
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DIFFERENCES IN TRANSPORT CAPACITY FOR PHOSPHATE 
(Pi) OF LUMINAL BRUSH BORDER MEMBRANE (BBM) PRE- 
PARED FROM SUBCAPSULAR (SC) AND JUXTAMEDULLARY (JM) 
CORTEX. S. T. Turner,* and T. P. Dousa. Nephrology 
Research Lab., Mayo Clinic, Rochester, MN. 

Cellular basis for heterogeneity of tubular Pi 
reabsorption in the mammalian kidney is not known. 
We compared transport properties of BBM vesicles 
isolated from SC and from JM cortex of animals 
stabilized on either high Pi diet (HPD) or on low 
Pi diet (LPD). Nat-dependent BBM uptake of Pi was 
markedly higher in BBM from SC cortex compared to 
JM cortex in dogs and rats stabilized on LPD. In 
animals on HPD the difference between SC and JM was 
smaller and statistically not significant: Uptake 
of 32p4 (pmol/mg prot/30 sec) 

HPD LPD 


Jm P se n gm HPP sc n 

Dog: 1503¢ 1614 2831 3487% 
+70 +140 (30) +219 +183 (30) 

Rat: 839 1136 1136 3001% 
+84 +57 (7) +98 +158 (22) 


fmean + SEM; *significantly different from JM, same 
diet, P€.025. 

The higher Pi transport in BBM from SC was due to 
higher Vmax rather than Ky, for Pi uptake. Nat- 
independent Pi uptake and uptake of 22Nat was not 
different between BBM prepared from SC and JM 
cortex. In contrast to BBM uptake of Pi, the 
Na*-dependent uptake of £3HJ}-D-glucose was signifi- 
cantly lower in BBM from SC cortex compared to JM 
cortex under both dietary conditions. Thus, the 
greater capacity for Pi transport observed in BBM 
from SC cortex of animals on LPD is specific for Pi 
compared to D-glucose. Differences in capacity of 
the luminal BBM of proximal tubules from JM and SC 
cortex may be the basis of heterogeneity of tubular 
Pi handling in vivo. 


ATYPICAL RENAL OSTEODYSTROPHY (ROD) IN DIABETES 
MELLITUS (DM). F. Vincenti, S. Arnaud*, R. 
Recker*, N. Feduska*, R. Duca*, W. Amend, H. 
Genant*, and 0. Salvatierra*, UCSF, S.F., CA. 

To confirm our observations that ROD in the DM 
pts is less severe than in non-diabetic (NDM) pts 
with renal failure (CRF) (Vincenti et al, JAMA 
1981), we (1)compared the biochemical parameters 
(mean + standard error) in 26 DM and 28 NDM pts 
with CRF matched for age, sex and duration of re- 
nal disease, (2)studied the bone morphology in 5 DM 
pts from iliac crest biopsies. 


DM NDM 
Calcium, mg/dl 9.38 + .16 p <.05 9.95 + .22 
Phosphorus, mg/dl 5.68 + .43 4.69 + .30 
Alk Ptase, IU/L 96 + 13 94 +417 
iPTH uleq/ml 734 + 142 p <,002 1733 + 272 
Calcitonin, pg/ml 302 + 31 303 + 60 
Albumin g/dl 4.1 + .1 p <.002 4.6 + .1 


Serum iPTH was related to serum phosphorus in both 
groups (DM: r = .53, p<.005; NDM: r = .37, p<.05). 
However only in NDM, was iPTH correlated with cal- 
citonin (r = .60, p<.0008), and Alk Ptase (r = .59, 
p<.0009). The histomorphometry of trabecular bone, 
after tetracycline labelling, revealed reduced 
volume and severe depression of bone remodeling. 
The range of values for osteoid in DM compared to 
Normal (N+SD) were: volume: .002-.009 vs<.033 
mm3/mm?, fractional surface: 9.1-19.2% vs 7.1-19.1% 
and seam width .007~.018 vs>.01 mm. Fractional re- 
sorption surfaces were either reduced or within the 
normal range (DM, Sr .8-9.4% vs N, 5- 10%). The 
biochemical parameters in DM are associated with 
osteopenia characterized by depressed remodeling of 
trabecular bone and osteoporosis. A unique feature 
of ROD in DM is the paucity of osteoid which is 
invariably increased in CRF, 


PARATHYROID HORMONE (PTH) RESPONSE TO HYPOCALCEMIC 
DIALYSIS-RELATION TO BONE HISTOLOGY: A. Voigts ,* 
A. J, Felsenfeld, A. W. Czerwinski, JR Pederson 
and F. Llach. VA Med Ctr and Univ of Okla, OKC, Ok 

To assess if PTH reserve correlates with bone 
histology (BH), six hemodialysis patients with 
mild-moderate osteitis fibrosa were dialyzed with 
a zero calcium dialysate (120-270 min). Serum cal- 
cium fell rapidly during the first 30 minutes with 
a slower rate of decline throughout dialysis. As 
represented below, a peak in carboxy (C) and amino 
(N) terminal PTH occurred at 30 minutes: 

Calcium(mg/d1) C-FTH nga) N-PTH(ng/m1) 
Baseline 9.46+.58 1.38+. -42+.31 
30 min 8.59+.61** 1.54+.60* 75+. 47** 
120 mint 7.764. 72** 1.50+.58 .57+.30 
(X+SD; + vs 30 min; *p < .02, **p < .01) 
A second C-PTH peak occurred at a variable point 
in dialysis (p<.05) without change in N-PTH. PTH 
response was compared to BH in the 5 patients with 
an increment in C-PTH and in the 6 patients with 
an N-PTH increment. The maximum increment in C-PTH 
correlated with osteoclastic resorption by percent 
and surface density (r=.82, p<.05), and percent 
fibrosis (r=.96, p<.01). The maximum increment in 
oe te with percent fibrosis (r=.81, 
p<.01). 

In summary, in dialysis patients: 1) a rapid 
increase in C and N-PTH occurs after 30 minutes of 
hypocalcemic dialysis concordant with the most 
rapid decrease in serum calcium; 2) a second peak 
in C-PTH is seen later in dialysis; 3) the peak 
changes in C and N-PTH correlate with BH. In con- 
clusion, a biphasic PTH response is produced by 
hypocalcemia; and the increment in PTH may reflect 
BH better than baseline PTH levels. 


VITAMIN D-DEFICIENCY, HYPOCALCEMIA AND INCREASED 
MUSCLE DEGRADATION RATES. Steven J. Wassner, 
Andrea Sperduto,* and Jeanne B. Li.* Penn State 
University, M.S. Hershey Med. Center, Hershey, Pa. 

Vitamin D-deficiency (DD) is associated with 
poor growth, a myopathy and muscle atrophy. These 
abnormalities could be due to increased muscle 
protein degradation and/or decreased synthesis. 

We measured muscle degradation rates before and 
after vitamin D3 supplementation in rats on D-de- 
ficient diets containing 0.8% Ca and 0.45% P (NCa) 
or 1.6% Ca and 1.1% P (HCa). Rats fed NCa had de- 
creased growth rates and hypocalcemia about 35 
days of age. Rats fed HCa remained normocalcemic 
through day 44 and growth decreased after day 50. 
Both groups had low urinary Ca/creat. excretion, 
supporting the diagnosis of DD. 25-OH D3 levels 
were undetectable. In vivo, muscle degradation 
was assessed by urinary excretion of 3-methylhis- 
tidine (3MH), a non-reutilized amino acid of ac- 
tin and myosin. In NCa rats, D3 supplementation 
increased growth and decreased 3MH excretion from 
400211 to 34749 pmol 3MH/mol creat. (x + 1SE, 

p < 0.001). In in vitro hemicorpus perfusions, 
3MH release was 30% lower after D, supplementation. 
Rats fed HCa diets had normal urihary 3MH excre- 
tion. 3MH release in perfusion studies was only 
67% of that in NCa rats. D, supplementation did 
not acutely improve wt gain or decrease 3MH excre- 
tion in normocalcemic HCa rats. 

Therefore vitamin D-deficiency is associated 
with increased muscle degradation rates, but vita- 
min D appears to act indirectly through alteration 
in calcium metabolism. 
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RENAL HANDLING OF CALCIUM IN THE RABBIT. Susan 
J. Whiting*, Gary A. Quamme, Norman L. Wong, and 
Cynthia L. Mizgala. Dept. of Medicine, Health 
Sciences Centre, Univ. of British Columbia, 
Vancouver, B.C. Canada. 

The suitability of the rabbit as a model for 
the renal handling of Ca has been questioned. We 
studied the response of renal Ca excretion to 
dietary and diuretic treatment in female New 
Zealand white rabbits by clearance and 
recollection micropuncture (5-8 animals per 
group). Rabbits fed a purified diet for 10 days 
containing low (0.29%), normal (0.61%) or high 
(1.89%) Ca exhibited FEcg (%) of 2.10+.62, 
1.09+.19 and 6.17+2.3, and FEpo4 (%) of 
24.54+5.9, 13.8+2.3 and 6.6+2.3, respectively. 
GFR (11+1 ml/min.), FEyg (1.9+.4%), FER 
(1742%) and FEyg (274+4%) were not affected by 
dietary Ca. Plasma Ca (2.85mM) was lower in 
rabbits fed the low Ca diet (2.68mM). In TPTX 
rabbits infused with 2 mg/kg furosemide, FEyg 
rose from 3.9% to 33.1% and FEc, rose from 
4.7% to 25.3%. In the proximal nephron, the 
fractional Na remaining (582472) and Ca remaining 
(537462) did not change with furosemide. 
Fractional Na and Ca remaining at the distal 
collection site rose from 10.9+3.3 to 54.1+6.8% 
and from 10.3+4.5 to 49.1+11.4%, respectively. 
These data indicate that although the rabbit 
demonstrates hyperabsorption of dietary Ca, the 
renal excretion is appropriate. Furthermore, 
furosemide inhibits Ca transport in proportion to 
Na along the superficial loop of Henle in the 
rabbit as in other animal species. 


BONE FLUORIDE IN RENAL OSTEODYSTROPHY 

C. Williams, M. Braticevic*, J. Roscoe, J. 
Harrison*, J. Mernagh* and V. Fornasier* 
University of Toronto, Toronto, Ontario. 

The possible etiological role of bone Fluoride 
(F1) accumulation in renal osteodystrophy was 
investigated in 37 patients with end-stage renal 
disease entering a dialysis program. 

The Fl content of bone biopsy cores was deter- 
mined by in vitro neutron activation analysis and 
expressed as a ratio of the calcium content (N= 
0.5-11.0 mg/Gm Ca). Histologically, unmineral- 
ized osteoid is expressed as the % of the endo- 
steal surface covered (N=10-15%) and the sec- 
tional area occupied (N=0-5%) by osteoid. Bone 
resorption is expressed as the % of the endosteal 
surface demonstrating resorptive activity (N= 
86-13%). 

On entry to the dialysis program, 25/37 (67.5%) 
had elevated bone Fl (Mean 13.4 Ł 1.0, Range 2.8- 
33.9 mg/Gm Ca). Bone Fl correlated with unminer- 
alized osteoid expressed both as the % of endo- 
steal surface covered (Mean 42.9 t 4,2, r=0.44, 
x4 0.01) and the % of the sectional area occupied 
(Mean 13.9 4 1.9, r=0.44, p 0.01). Resorptive 
activity was variable (Mean 14.8 + 1.5) and did 
not correlate with bone Fl. 

Serial biopsies were performed in 27 patients. 
Bone Fl increased with time on dialysis (Final/ 
Initial Fl 1.20 £ 0.06, p<0.01). 

It is concluded that bone Fl accumulation may 
contribute to the osteomalacic component of renal 
osteodystrophy. Fl accumulation may continue in 
spite of dialysis against a Fl free dialysate. 
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ADP-RIBOSYLATION OF THE LUMINAL MEMBRANE INHIBITS 
PHOSPHATE TRANSPORT ACROSS INTACT RENAL PROXIMAL 
TUBULES. Norimoto Yanagawa and Daniel Lang*. Divi- 
sion of Nephrology, UCLA Center for the Health Sci- 
ences and Sepulveda VA Hospital, UCLA School of 
Medicine, Los Angeles. CA. 

It has been observed that NAD serves as an intre 
cellular modulator of Na-dependent phosphate trans- 
port across the proximal tubule by its direct in- 
teraction with the brush border membrane (J Clin 
Invest. 67:1347, 1981). Since NAD is a source of 
ADP-ribose, and ADP-ribosylation of membrane pro- 
teins appears to be important in regulating a var- 
jety of cellular functions, we examined the effect 
of NAD and ADP-ribose on lumen-to-bath phosphate 
flux (Jp) in isolated perfused rabbit So proximal 
tubules (PST). NAD had no effect on Jp when added 
to the peritubular surface. When added to the 
lumen, both NAD and ADP-ribose (3 x 1074 M) led to 
a rapid decrease in Jp (pmol/mm/min). 


Jy Control Jp Experimental 
NAD 26+ 0.7 2.2 + 0.4 
ADP-Ribose 6.4 + 0.9 1.9+ 0.5 


Treatment with mercaptopicolinate (MP), which in- 
hibits gluconeogenesis and decreases intracellular 
NAD levels, increased mean J, from 4.8 to 6.0. PTH 
failed to inhibit Jp in the Presence of MP (con- 
trol 4.9; PTH 5.5).” Conclusions: 1) The direct 
inhibitory effect on J, when ADP-ribose is applied 
to the luminal membrane suggests that ADP-ribosy- 
lation is the process whereby J. is inhibited even 
with NAD. 2) Decreased cellula NAD enhances J 
presumably due to decreased luminal membrane ADP- 
ribosylation and also inhibits the effect of PTH 
on Jp in the proximal tubule. 
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HYPOCALCEMIA AND CALCIUM DEPOSITION IN SOFT TISSUES 
IN PATIENTS WITH ACUTE RENAL FAILURE WITHOUT RHAB- 
DOMYOLYSIS AND IN THOSE WITH RHABDOMYOLYSIS WITH 
AND WITHOUT ACUTE RENAL FAILURE. 

Mohammad Akmal, Nancy Telfer,* and Shaul G. Massry. 
Div. Neph., Dept. Med., USC School of Medicine, 

Los Angeles, California. 

Hypocalcemia is common in patients with all 
types of acute renal failure (ARF) but is more 
marked when ARF is due to rhabdomyolysis (RBD). In 
the latter patients, deposition of calcium in the 
injured muscle has been considered a major cause of 
hypocalcemia. It is not known whether calcium de- 
position in soft tissue occurs in patients with 
other causes of ARF, or in patients with RBD with- 
out ARF. This issue was examined in 7 patients 
with RBD and ARF, in 4 with RBD without ARF and in 
4 with ARF but without RBD utilizing technetium °° 
diphosphonate (T°°DP) scan. The results are shown 
below as mean+tSE (S=serum, Ca=calcium, P=phosphorus 


and *=p<0.01). 
SCa SP T?*DP 


mg/dl mg/dl 
ARF, NO RBD 7.8¢.5 7.14.8 - in all 
RBD, NO ARF 7.3+.7 3.74.7 + in all 


RBD, + ARF 6.2+.4% 9.541.2* + in all 
The results show that 1) hypocalcemia occurs with 


RBD even in the absence of ARF, 2) hypocalcemia is 
more marked in ARF with RBD than in ARF without 
RBD, 3) calcium deposition in soft tissue does not 
occur in ARF in the absence of RBD, but it develops 
in RBD whether ARF is present or not, and 4) this 
calcium deposition plays a major role in the 
genesis of hypocalcemia during rhabdomyolysis. 
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ALLPURINOL, AN UNRECOGNISED CAUSE OF RENAL 
FAILURE. Tatiana T. Antonovych, M.D, Sharda G. 
Sabnis,* M.D., Maria-Magdalene Tomaszewski, M.D*. 
and James A. Hasbargen, M.D.* Armed Forces Insti- 
tute of Pathology and Walter Reed Army Medical 
Center. 

Allopurinol (4-hydroxypyrazolo (3,4-d) pyrimi- 
dine) is being used with increasing frequency in 
the treatment of hyperuracemia. Its potential 
nephrotoxicity and the danger of concomitent admi- 
nistration of thiazides augmenting Allopurinol 
nephrotoxicity are not appreciated. 

We present five patients, three males, two 
females, in the age range of 27 to 60 years. Two 
patients had previous evidence of renal disease. 
All were treated with Allopurinol and four received 
also thiazides. All developed rapidly progressive 
renal insufficiency while on the drugs. The dura- 
tion of Allopurinol administration ranged from 1 
month to four years. 

The renal changes in all five patients differed 
from those usually encountered with other drugs 
toxicity in that, in addition to the tubulo-inter- 
stitial disease all showed focal proliferative and 
necrotising glomerulonephritis and necrotising 
vasculitis was seen in one. 

Light, electron and immunofluorescent findings 
as well as the possible pathogenesis of the 
lesions will be discussed. 
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PATHOGENESIS OF HYPOXIC LACTIC ACIDOSIS IN DOGS. 
A.I. Arieff, R. Park, and W. Leach*. V.A. Med. 
Ctr., & U.C.S.F., Dept. of Med. & Res., San 
Francisco, CA 

Hypoxia is a common cause of lactic acidosis 
(LA); its pathogenesis, effects on cardiac output 
(CO) and sites of lactate production are not well 
studied. Dogs were made hypoxic by breathing 6% 
0,/94% N, for 2 hrs, with arterial pO, of 4242 
någ. Méasurements were made of cardiac output 
(CO); muscle (carcass) and liver blood flow; 
lactate levels in aorta and hepatic, femoral, and 
hepatic portal veins (HPV); lactate production by 
gut and muscle, and hepatic lactate uptake. 

In dogs with hypoxic LA, arterial pH = 
7.02+.02, bicarbonate = 8.541.2 mM and lactate = 
11.241.6 mM (control = 2.2+.4 mM). The cardiac 
output rose from 2,240.2 to 3.1+0.2 L/min and HPV 
flow from 20+4 to 30414 ml/k/min (p<.01) while 
mean BP (10049 mmHg) was unchanged. Lactate pro- 
duction by gut rose from 361487 to 25764148 
ymol/k/hr (p<.01) while muscle production rose 
from 3743 to 20414242 ywmol/k/hr. Liver lactate 
uptake was 4822254 uwmol/k/hr (control = 4084186 
ymol/k/hr, NS). Ability of normal liver to 
extract lactate was evaluated by infusing lactic 
acid to attain similar pH and lactate levels, The 
liver was able to extract 2330276 wmol/k/hr of 
lactate, despite arterial pH of 7.12. Thus, in 
hypoxic LA gut and muscle lactate production 
increases but the liver cannot increase lactate 
extraction. 

Conclusions: In hypoxic lactic acidosis, the 
pathophysiology involves: 1) increased lactate 
production by gut, which exceeds production by 
skeletal muscle; 2) impaired extraction of lactate 
by liver, which is not due to metabolic acidemia. 
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LUPUS VARIANT GLOMERULONEPHRITIS; AN HLA 
ASSOCIATED TRIAD. K. Ascert J.A. Walker, P.D. 
Lief, P. Barland,* and N. Bank. Montefiore 
Hospital § Medical Center, Bronx, New York. 
Thirteen patients developed a clinical triad 
of glomerulonephritis, positive anti-nuclear 
antibody (ANA) and positive immunofluorescence 
for immunoglobulins and/or complement at the 
dermal-epidermal junction of normal skin. No 
typical clinical manifestations of systemic 
lupus erythematosus (SLE) were observed in any 
patient over a period of 1.5-15 years. Moreover, 
a variant of other specific tests for SLE (anti- 
DNA Ab, anti-ENA Ab, complement, anti-histone 
Ab, LE prep, Clq binding) were repeatedly nega- 
tive in all patients. HLA phenotyping disclosed 
that HLA-DR 2 and/or 3 alloantigens were present 
in 7 of 8 patients tested. Four had DR8, and all 
had one or more of these three alloantigens. 
Since DR2 and 3 are known to be prevalent in SLE, 
the data suggest that the patients have a clini- 
cal variant of that disease. The finding of DR8 
in 4 patients suggests an alloantigen pattern 
different from usual SLE and may relate to the 
different clinical presentation. Renal disease 
was characterized clinically by heavy protein- 
uria and histologically by focal or diffuse 
proliferative glomerulonephritis with immuno- 
globulin deposits. In 9 of 10 patients treated 
with steroids and/or azathioprine, proteinuria 
decreased markedly and renal function improved 
or remained normal. It is important to obtain ar 
ANA and skin biopsy for immunofluorescence in 
patients with unexplained glomerulonephritis 
in order to identify this treatable variant of 
SLE. 


PROGNOSTIC FACTORS IN LUPUS NEPHRITIS. 

H. Austin*, K. Joyce*, J. Balow, T Antonovych, M. 
Kullick*, J. Klippel* and J. Decker*. NIADDK, NIH, 
Bethesda, MD and Armed Forces Institute of Path- 
ology, Washington, DC. 

The early prognostic features which may indicate 
the subsequent course of lupus nephritis were studi- 
ed. Data from 97 patients enrolled in randomized 
therapeutic trials (mean follow-up 51 mos) was 
analyzed to determine prognostic factors related to 
renal functional outcomes. Life table analysis and 
Gehan tests were employed using both partial (25% 
increase over baseline creatinine) and complete 
renal failure as endpoints. Renal histology was 
semiquantitatively scored (Ann Intern Med 91:596, 
1979) by Activity Index (Al), Chronicity Index (CI) 
and Total Pathological Score (TPS). Patients with 
initially high Al or TPS were at risk of subsequently 
developing renal failure. Complete absence of 
chronic changes (Cl=0) was associated with favor- 
able outcomes. Conventional histological classi- 
fication of lupus nephritis was a poor predictor of 
outcome. Individually, abnormal serum creatinine, 
presence of nephritic urinary sediment, DNA binding 
>30% (nl < 25%) and ESR > 80mm/hr at onset identi- 
fied patients with unfavorable outcomes. However, 
the presence of nephrotic syndrome, low C3, 
anemia, or thrombocytopenia was not of prognostic 
value. After | yr follow-up, resolution of nephritic 
sediment and normalization of C3 and DNA binding 
became predictive of favorable outcome. These 
results indicate that certain clinical and morpho- 
logical features can be identified which are associ- 
ated with increased risk of renal failure irrespective 
of the type of therapy utilized in the treatment of 
lupus nephritis. 
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RENAL TUBULAR FUNCTION IN PRIMARY 
BILIARY CIRRHOSIS. Ulia Backman*, Lars 
Lööf*, Anders Nyberg* and Bjorn Wikstrém*. 
Univ. Hospital, Dept. of Int. Med., Uppsala, 
Sweden. 

Thirty-four patients (29 women and 5 men) 
with primary biliary cirrhosis (PBC) were 
studied. Median age was 56 years (range 34 - 74 
years). Seven patients were icteric but none had 
advanced liver failure. 

Studies of renal tubular function included 
investigation of the acidification capacity by a 
short ammonium chloride loading test assuring an 
adequate metabolic acidosis. Further, the 24- 
hour excretion of fitratable acid (TA) and 
ammonium ions (NH,) was studied. Tubular 
proteinuria was assessed by investigation of the 
urinary excretion of §,-microglobulin. The 
urinary excretion of citrate“was also studied. 

Acidification defects (RTA) both of the distal 
and the proximal type were diagnosed in 22 % of 
the cases. The 24-hour excretion of TA and NH 
was reduced compared to the excretion in health? 
persons (p<0.05 and 0.001 respectively). Tubular 
proteinuria was found in 6 % of the cases but 
not in those with RTA. The excretion of citrate 
was reduced compared to controls (p<0.001). 

The pathogenesis of the tubular dysfunction 
could not be explained by these results. The 
tubular abnormalities were not related to the 
severity or the duration of the liver disease. 
There was no correlation between the concentra- 
tion of copper in urine and the tubular dys- 
functions. A 60 % of the patients with RTA had 
the Sjögren syndrome there could possibly be an 
immunological explanation for the tubular dys- 
functions. 


ENZYMURIA (E) CAN PREDICT OUTCOME OF ISCHEMIC ACUTE 
RENAL FAILURE (IARF). Camilo G. Barcenas, Alan Rogers, 
Denton Cooley, Layne Gentry, St. Luke's Episcopal Hos- 
pital, Texas Heart Institute, and Baylor College of 
Medicine, Houston, Texas. 

Although E has been used to diagnose acute rejec- 
tion and drug nephrotoxicity, its value in IARF hasn't 
been determined. 

Patients with oliguric (0), non-oliguric (NO), at 
high risk (HR) of IARF and norma? post-operative (NPO) 
were studied. Creatinine clearance (CCr), FENa, urine 
to plasma osmality (U/PO) , N-acetyl Beta-glycosidase 
(NABG), alanine aminopeptidase (AAP) were measured en- 
zymatically at consultation (C), and/or post-opera- 
tively (NPO) and sequentially to dialysis, death or 
recovery. Results at C (means + SEM): 


n ©C"mi/min FENa% U/PO  NABG* AAP 
NPO 10 61+9 13+0 18+.2 0.940.2 0340.1 
HR 11 29 +11) 7.243 1.742 5442.4 7 + 344 
NO 7 9+2 2741 1141 5.3416 55+ If, 
0 12 8+3 1.7405 1.0+.1 25+4 44 +12 

* Units/he/mgCr +p0.05 ++p 0.02 

Patients with higher levels of AAP at C, eventually 
became anuric irrespective of initial urine volume, 
GFR, FENa, U/PO or U/pCr. Two patients with No became 
0 following protracted insults with concomitant in- 
crease inE. InHR,E lasted a few hours post-operative- 
ly then resolved to NPO levels. 

Furosemide failed to induce a diuresis in 0, but 
patients with NO responded. This correlated with AAP. 
No correlation of E was found with tubular dysfunction. 

Conclusions: The level of E correlates with the 
severity of IARF, has predictive value for outcome, 
and can be very useful in the clinical management of 
patients. 
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DISTAL RENAL TUBULAR ACIDOSIS (DRTA) WITH A URINARY 
pH BELOW 5.3. DC Batlle and NA Kurtzman. Univ. of 
Illinois, Chicago. 

The diagnosis of DRTA is made by the finding of 
failure to maximally lower urine pH during meta- 
bolic acidosis (MA). The failure to lower urine pH 
during MA reflects an inability to maintain a steep 
pH gradient across the distal nephron. The rate of 
distal H+ secretion could be decreased in individ- 
uals whose ability to maintain a steep pH gradient 
during MA is preserved. Such a rate-dependent de- 
fect would not be disclosed by measuring urine pH 
during MA. Rather, it could be discerned by meas- 
uring urine-blood (U-B) pCO, gradient during maxi- 
mal alkalinization of the ufine, a time when the 
pH gradient for H+ secretion is favorable but the 
acidemic stimulus for distal acidification (DA) 
is absent. We studied 4 patients suffering from 
clinical conditions associated with DRTA, One had 
persistent hyperchloremic MA, while the remaining 
3 were not spontaneously acidotic. All 4 lowered 
urinary pH below 5.3 (4.99 + 0.11) during MA in- 
duced by NH,C1l. During HCO, loading, they failed to 
achieve a nérmal U-B pCO, gradient (11 + 4.5 mmHg) 
as compared to normal subjects (41 + 5.5 mmHg) with 
comparably high urine [HCO.]. HCO, reabsorption 
was not depressed in any patient, axcluding the 
presence of a defect in proximal HCO, reabsorption. 
Inability to achieve a normal U-B A gradient 
during HCO, loading is more sensitive“than urinary 
pH in detetting decreased DA. Hence, the definition 
of incomplete DRTA should be expanded to include 
patients without MA whose only detectable abnor- 
mality in DA is a tow U-B pCO, during HCO, loading. 
We propose that our patients fiad a defect~in DA 
caused by a reduction in the rate of DA, rather 
than failure to maintain a steep pH gradient across 
the distal nephron. 
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NONAZOTEMIC HYPERKALEMIA ASSOCIATED WITH RENAL AND 
EXTRARENAL DEFECTS IN K TRANSPORT. 0.S. Better’, 
P. Szylman*, J, Winaver* and C. Chaimovitz*. Ram- 
bam Hospital and Technion School of Medicine, 
Haifa, Israel. (intr. by J.C.M. Chan) 

A 33-year-old man presented with hyperkalemia 
(K=5.3-6.7 mEq/1) and normal GFR (Cyy= 88 ml/min) 
and mild hypertension. Uyy,V was subnormal des~- 
pite systemic metabolic acidosis (arterial HCOj = 
16.0-19.2 = mEq/1) and appropriately low urine pH 
(4.8-5.3). Maximal U,V during Na 980, infusion + 
Diamox was subnormal (75 vs mean of 180 mEq/min 
in controls). Resting PRA was subnormal (0.4 ng/ 
ml/hAI) and did not rise following stimulation. 
Plasma aldosterone was normal (80 pg/ml) and rose 
appropriately during ambulation (420 pg/ml). The 
above are consistent with intrinsic renal tubular 
defect in K and H+ transport (RTA type IV). 

To exclude additional systemic defects in K 
transport the hypokalemic response to insulin was 
next evaluated. During infusion of insulin and 
10% dextrose serum K remained unchanged (6.0 mEq/ 
1), whereas it decreased by 2.0 + 0.3 mEq/1 in 4 
controls, Similar refractoriness to cellular up- 
take of K was found in deep venous blood of the 
forearm during intra-arterial infusion of insulin. 
Basal plasma insulin and increase in insulin fol- 
lowing hypoglycemic stimulation were normal. 

The association of renal and extrarenal de- 
fects in K transport in this patient suggests 
that a generalized impairment in K transport is 
responsible for his hyperkalemia. 
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EFFECT OF ENHANCED CENTRAL HEMODYNAMICS TO IMPROVE 
WATER EXCRETION BY SUPPRESSION OF PLASMA ARGININE 
VASOPRESSIN (AVP) IN HYPONATREMIC CIRRHOTIC (C) 
PATIENTS. D. Bichet, B. Groves, and R. Schrier. 
Dept Med, Univ Colo Hlth Sci Ctr, Denver, CO. 
Fourteen hyponatremic C patients (SNa=133+1.5 
mEq/1) compared to 6 normonatremic C patients (140+ 
0.7 mEq/1) exhibited lower plasma albumin concen- 
tration (2.6 vs 3.4 g/dl, p<.01), higher plasma 
renin activity (PRA, 7.5 vs 1.7, p<.001) and 
plasma aldosterone (PA, 90 vs 22 ng/dl, p<.01), 
impaired water excretion (30% vs 82%, p<.01) and 
higher levels of AVP (1.7 vs 0.7 pg/ml, p<.02) 
during a 20 ml/kg H,O load. These findings 
suggested that central blood volume may be 
decreased in hyponatremic C patients and that 
head-out water immersion (HWI) might enhance 
central hemodynamics, suppress AVP, and improve 
water excretion. HWI in 4 hyponatremic C patients 
with hemodynamic monitoring (Swan-Ganz) demonstra- 
ted an increase in cardiac index (3.5 to 4.4 1/min 
/sq.m., p<.05), stroke volume index (41 to 48 ml/ 
/aq.m., p<.05), right atrial pressure (3.4 to 9.9 
mmHg, p<.05) and wedge capillary pulmonary pres- 
sure (12 to 18 mmHg, p<.05). These enhanced cen- 
tral hemodynamics were associated with a diminu- 
tion in PRA (6 to 3.5 ng/ml/h), PA (115 to 42 
ng/dl) and AVP (4.6 to 0.63 pg/ml (all p<.05). 
The fall in AVP was associated with an increased 
percentage of the water load (20 ml/kg) excreted 
(30% to 60%; p<.05). These results indicate that 
central blood volume expansion with HWI increases 
renal water excretion in hyponatremic C patients, 
at least in part, by suppressing AVP. 
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PULSE METHYLPREDNISOLONE THERAPY OF POLYARTERITIS 
NODOSA (PAN) ACUTE CRESCENTIC RAPIDLY PROGRESSIVE 
GLOMERULONEPHRITIS (AC-RPGN). W.K. Bolton, The 
Charlottesville Collaborative Study (intr. by N.0. 
Atuk), Charlottesville, Virginia. 

AC--RPGN secondary to PAN is associated with re- 
nal failure and/or death in most instances. We 
have shown that pulse methylprednisolone is effec- 
tive in the treatment of the idiopathic variety of 
AC-RPGN. Since the histologic appearance of these 
two entities is similar, we examined the effect of 
pulse in PAN--AC-RPGN patients. 

From 1976 to 1980 we saw PAN associated with AC- 
RPGN in 6 patients. Mean age was 65 years, 5 were 
male, and all had 50-100% crescents, segmental glo- 
merular necrosis, and interstitial infiltrates. 
Each had an active urinary sediment with proteinu- 
ria. All 6 patients had rapidly progressive renal 
failure and required hemodialysis. Three were 
treated with pulse methylprednisolone, 30 mg/kg 
intravenously every other day for 3 doses, followed 
by a protocol of alternate day high dose oral pred- 
nisone. Two of the non-pulsed patients received 
oral prednisone. 

All of the 3 non-pulsed patients either died or 
remained on dialysis, while the 3 pulsed patients 
were able to discontinue dialysis (p <.025). Crea- 
tinine clearances increased to 30 ml/min in 2 and 
to normal in the third. One patient later died of 
a ruptured aneurysm, and another of a myocardial 
infarct. The third is in full remission with a 
serum creatinine of 1.0 mg/dl. There were no com- 
plications of pulse therapy. 

These findings indicate that pulse methylpredni- 
solone therapy of PAN associated AC-RPGN offers 
significant advantages compared to previous modes 
of treatment. 


HB, ANTIGEN CARRIERS AND RISK OF DEVELOP- 
MENT OF VIRAL B HEPATITIS. Sonia Borra, 
and Morris Kleinfeld* Kingsbrook 
Jewish Medical Center, Brooklyn, N.Y. 

A retrospective study of the staff 
and dialysis patients was done to ascer- 
tain the risk of development of overt or 
anicteric viral hepatitis B when exposed 
to asymptomatic HBs antigen carriers 
during a 7 year period of observation 
(1974-1981). The number of individuals 
exposed was 112, 77 patients and 35 staff 
members. Three patients had asymptomatic 
viral hepatitis B prior to 1975 and none 
since. Of the 35 staff personnel, two 
were found to be persistent carriers of 
the HB, antigen, one since 1974 and the 
other since 1975. The remainder were 
negative for this antigen. The two car- 
riers are HBe antigen negative and have 
normal liver chemistries. Screening for 
HBg antibody which has been carried out 
as of January, 1980 on a quarterly basis 
revealed that 19 of 36 (52%) patients 
and 2 of 16 (12%) of staff were positive. 
Two patients and one staff member were 
positive for core antibody only. Of the 
6 patients admitted to the dialysis unit 
during the first 5 months of 1981, 5 
were positive for HB, antibody when first 
tested. 

The results indicate that the risk 
of staff and patients for developing 
asymptomatic or overt viral B hepatitis 
from exposure to HBs antigen carriers 
is low. 


A PROSPECTIVE STUDY OF LITHIUM-INDUCED NEPHROPATHY: 
PRELIMINARY RESULTS. G. Braden J. Amsterdam M. 
Geheb¥ T.A. Ramsey* M. Cox. Depts. Medicine and 
Psychiatry, Univ. Pa. Sch. Med., Phila., Pa. 

There is considerable controversy as to whether 
lithium(Lit) maintenance therapy can cause renal 
disease. We have initiated a prospective study of 
renal function in patients with affective disorders 
beginning Lit therapy. Over a 1.5 yr period, 60 pa- 
tients have been entered; data (mean+SE) is presen 
ted on 31 pts after 0.5 yr of Lit(serum Lit concen- 
tration = 0.86+0.04mEq/L): 


Pre-Lit Post-Lit 
BUN(mg/d1) 14+0.6 12+0.5 <0.001 
SCr(mg/d1 ) 0.9320.03 1.00+0.03 <0.01 
CrCl (m/min) 10444 96+7 NS 
Uosm(mOsm/Kg) 913427 824424 <0.05 


BUN=blood urea nitrogen, SCr=serum creatinine, 
CrCl=creatinine clearance, Uosm=urine osmolality 
(after overnight dehydration and vasopressin), NS= 
not significant (paired t test). Urinary protein 
excretion has not changed but small numbers of re- 
nal tubular cells have appeared in the urinary sed- 
iment of 13 of the 31 patients. Other tests (renal 
ultrasound, urinary g2-microglobulin excretion), 
performed on entry into the study, have been nor- 
mat; no follow-up information is yet available. 

The modest decrease in maxima? Uosm was expected. 
Although there has been a small increase in SCr, 
it is too early to draw conclusions regarding the 
long-term effects of Lit. However, we anticipate 
that continued surveillance of this group of pa- 
tients will resolve the question of whether main- 
tenance Lit therapy is associated with the develop- 
ment of chronic renal insufficiency. 
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EARLY DETECTION OF PERITONEAL FLUID LEUKOCYTOSIS 
BY A LEUKOCYTE ESTERASE-SENSITIVE TEST STRIP. 
Harold Bregman, M.D., Jorge Fragola, M.D.* 
ATTegheny General Hospital, Department of 
Medicine, Pittsburgh, PA. 

Peritonitis is a major source of morbidity 
in patients receiving peritoneal dialysis. 

A granulocyte count of 50 cells per mm? or 
greater is frequently present in patients with 
bacterial or fungal peritonitis and may not 

be detected as a turbid specimen requiring 
subsequent analysis and culture. Consequently, 
a test strip containing an indoxyl substrate 
sensitive to leukocyte esterase was used to 
sample 395 peritoneal dialysate specimens from 
48 patients receiving chronic intermittent 
peritoneal dialysis (crPD). A positive test 
was recorded and a cell count was obtained 

if a blue color appeared on the test strip 
within ten minutes. Color changes beyond 

ten minutes were read as negative. 

The test strip proved to be highly specific 
(12/14 = .86) and sensitive (15/16 = .94) in 
detecting greater than 50 granulocytes per mm? 
of peritoneal fluid (Chi? = 19.2, P < 0.001). 
Twelve positive test strips were recorded 
in 4 patients. Positive peritoneal cultures 
in 2 patients included staphylococcus aureus 
(1) and candida albicans (1). Three patients 
had fever and/or abdominal pain. 

We conclude that the leukocyte esterase- 
sensitive test strip is useful in screening 
CIPD patients for peritoneal fluid leukocytosis 
and may be useful in the early detection of 
peritonitis. 


SURVIVAL IN ACUTE RENAL FAILURE (ARF): IMPACT OF 
HYPERCATABOLIC (HC) STATE. M Bullock} M Davidman, 
WF Keane. Dept of Med, Univ Minn, Mpls., Minn. 

We analyzed factors that affected survival of 
462 patients with ARF treated at one center be- 
tween 1971 and 1978. Attention was paid to the 
influence of the HC state (BUN rise 
>30 mg/dl/24h for two consecutive days) on the 
clinical course of ARF patients. Survival for all 
patients was 33%; for patients with medical, 
surgical and trauma etiologies of ARF it was 33%, 
34% and 40%, respectively. 


Group Non-HC HC 

Survival Survival Survival 
Age No (%) No (%) No (%) 
10-29 28/46 (61) 12/23 (52) 16/23 (70) 
30-59 48/122 (39) 37/76 (49) 11/46 (24) 


60-79 68/242 (28) 59/167 (35) 9/75 (12) 
80-100 11/52 (21) 11/37 (30) 0/15 (0) 

After age 30 patient survival progressively 
declined. Our analysis revealed that the HC state 
was a major determinant of mortality in ARF 
patients. The HC state was present in 159 patients 
(34%) and had an adverse effect on survival re- 
gardless of etiology of ARF. In each age group 
survival in HC patients after age 30 was at least 
50% lower than in comparably aged non- 
hypercatabolic (Non-HC) patients. 88% Non-HC and 
86% HC patients who survived regained adequate 
renal function. The duration of oliguria was 
greater in HC ARF patients (31 vs 18 days, 
p<0.05). About 10% of all surviving ARF patients 
required chronic maintenance dialysis. We con- 
clude 1) survival of ARF patients is age related, 
2) HC ARF patients over age 30 constitute a "high 
risk" group with a markedly decreased survival, 
3) HC ARF patients have prolonged oliguria. 
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ROLE OF AUTONOMIC NERVE (ANS) DYSFUNCTION IN THE 
GENESIS OF IMPOTENCE IN UREMIA. Vito M. Campese, 
Warren R. Procci,* Daniel Levitan, Mark S. Romoff, 
David A. Goldstein, and Shaul G. Massry. Div. Neph. 
USC Sch. Medicine, Los Angeles, CA. 

Total or partial impotence is common among pa- 
tients with chronic uremia. Psychological, as well 
as various organic factors have been implicated in 
the genesis of this abnormality. It is also well 
known that ANS dysfunction is common in uremia and 
that the integrity of this system is essential for 
normal sexual activity. The present study was 
undertaken to examine the relationship between 
function of ANS (measured by Valsalva maneuver) and 
erectile function (measured by nocturnal penile tu- 
mescence (NPT)) in 25 uremic patients who did not 
have diabetes mellitus and were not receiving medi- 
cation affecting sexual potency. NPT in uremic pa- 
tients (4516.8 min/night) was significantly lower 
(p<0.01) than in 22 age-matched normal subjects 
(85410.4 min/night). Valsalva ratio in uremics 
(1.5840.07) was lower (p<0.01) than in normal sub- 
jects (2.0540.11). There was a significant corre- 
lation (r=0.62, p<0.01) between Valsalva ratio and 
NPT in uremic patients. The 12 uremic patients 
with grossly abnormal Valsalva ratio (1.23+0.04) 
had NPT of 21.945.2 min/night, significantly lower 
(p<0.01) than the values of NPT (6748.68 min/night) 
in the 13 uremic patients with normal Valsalva 
ratio (1.8520.08). There was also a significant 
correlation (r=0.56, p<0.05) between Valsalva ratio 
and frequency of intercourse per month in the ure- 
mic patients who had steady and active sexual 
partners. The data suggest that a dysfunction of 
ANS may be an important factor in the genesis of 
erectile abnormalities in patients with uremia. 


HYPERCALCIURIA OF 1,25-DIHYDROXYVITAMIN-D3 AND 
CIRCADIAN RHYTHMS OF CALCIUM EXCRETION, 

James C. M., Chan and Martha D, Wellons.* Medical 
College of Virginia, Richmond, VA 

To examine the circadian pattern of renal cal- 
cium excretion after 1,25-dihydroxyvitamin-D3, 
three children with renal hypophosphatemic rickets 
were studied in the Clinical Research Center for 
24 days while receiving a constant metabolic diet 
consisting of calcium 600 mg/m2/day, and phosphor- 
us 1,000 mg/m2/day. After four days of equilibra- 
tion, their averaged daily fluid intake became the 
fixed fluid intake for the remainder of the study. 

The four days of control observations were fol- 
lowed by three 4-day periods of treatment consist- 
ing of 1,25-dihydroxyvitamin-D3 at 35-40 ng/kg/ 
day administered once a day. Alternatively, the 
dosages were equally divided and administered at 
08°° and 209°, respectively. Urine for calcium 
and creatinine determinations was collected every 
four hours in the control as well as throughout 
the treatment periods. Fasting blood for calcium 
and 1,25=dihydroxyvitamin-D3 was obtained at four- 
day intervals. 

The mean urinary calcium excretion was 2.2 + 
1.6 mg/m2/4 hours during the study periods with 
daily single dose compared to 14 + 9.1 mg/m*/4 
hours during the study periods with the divided 
dose schedule (p<0.02). This difference was the 
direct consequence of the two peaks of hypercalci- 
uria in excess of 20 mg/m*/4 hours during the in- 
tervals from 0800 to 12°° and 20°° to 2400, 

Thus the data showed that the expected reduc- 
tion in hypercalciuria was not observed when the 
daily dose of 1,25-dihydroxyvitamin-D3 was given 
as equally divided doses. Indeed, the hypercal- 
ciuria was aggravated by this maneuver. 


@ 47 
RBC MORPHOLOGY IN GLOMERULAR. (G) AND NON-GLOMERU- 


LAR (NG) HEMATURIA. B.S. Chang, Rhode Island 
Hosp. and Brown Univ., Providence, RI 

It has been reported that RBC morphology of 
hematuria due to G injury differs from that of 
NG when examined by phase contrast microscopy 
(Birch and Fairley, Lancet 2:845, 1979). 

Using a modified Wright's stain procedure, 
sediment from 9 patients with biopsy proven G 
lesions were compared with sediments from 9 
patients without glomerular disease (NG). Three 
of each group had gross hematuria ranging from 
light pink to red, the others had microscopic 
hematuria, > 10 RBC/high powered field. 

RBC from 6/9 with G lesions and microscopic 
hematuria showed loss of hemoglobin and marked 
distortion while RBC from all patients of NG 
lesions appeared more like peripheral blood RBC. 
3/9 with G lesions showed NG RBC morphology but 
these had gross hematuria. The G lesions were 
severe crescentic glomerulonephritis, mesangial 
proliferative glomerulonephritis and Berger's 
disease. Interestingly another case of micro- 
scopic hematuria due to a ureteral stone had RBC 
which mimicked G morphology but urine sp. gr. was 
only 1.005. ‘ 

G type RBC morphology probably results in part 
from hypotonic stress during passage through the 
distal nephron. However, when hematuria is severe 
enough to cause gross hematuria, this distortion 
appears not to occur. 

Conclusion: with important exceptions, RBC 
morphology of G and NG hematuria appear clearly 
differentiable by Wright's stain and may allow 
More specific testing in the workup of hematuria. 


SERUM GASTRIN LEVEL IN ONE-KIDNEY PATIENTS. 
J. C. Cheng and S. W. Shen% Dept. of Medicine, 
Univ. of Health Science/ Chicago Medical School 
and V A Medical Center, North Chicago, Illinois. 

Kidney is the major site of gastrin degra- 
dation. This metabolic function appears to be 
closely related to the amount of renal mss. 
To evaluate the effect of reduced renal mass on 
serum gastrin level without the influence of 
uremic state, we studied both fasting and hourly 
post-prandial serum gastrin levels in five one- 
kidney patients (P) whose serum creatinine 
levels ranged from 0.9 to 1.9 mg/dl. Six 
patients with normal renal mass and function 
served as control (C). Gastrin level was 
measured by commercially available radio- 
immunoassay. The results are given as mean 
+ 2 SEM in pg/ml. * P<0.01 compared to 
respective fasting level. 

F 1 2 3 4 


C 97420 209430" 1h2+24 107+23 105+7 


P 119436 215473" 199436" 178438" 153432 


There is no significant difference between the 
two fasting levels. Both groups reached the 
peak level in one hour. However, the decline 
of the peak level in (P) is significantly 
delayed. The normal fasting gastrin level in 
(P) in spite of decreased degradation is in 
agreement with the short half-life of the 
stimulated gastrins. We concluded that de- 
creased degradation as a result of reduced 
renal mass does not cause elevation of the 
fasting gastrin level. 
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CONTROLLED TRIAL OF CHRONIC PLASMA EXCHANGE 
THERAPY IN SLE NEPHRITIS. William F. Clark, 
Winston Williams,* Daniel C. Cattran, William B. 
Chodirker,* John J. Koval,* Robert M. Lindsay and 
Adam L. Linton. Departments of Medicine and 
Statistics, University of Western Ontario, London, 
Canada; University of the West Indies, Kingston, 
Jamaica; University of Toronto, Toronto, Canada. 
Twenty-seven patients with systemic lupus ery- 
thematosus (SLE) and diffuse proliferative nephri- 
tis were entered into a randomized controlled pro- 
spective study of chronic 4 L. plasma exchange 
therapy. Thirteen patients in the plasma exchange 
group (P) and 14 in the control group (C) received 
their prednisone and/or cytotoxic therapy as pre- 
scribed by their physicians according to disease 
activity. However, patients in the P group also 
underwent 4 L. plasma exchange every 3-4 weeks. 
This study has taken place over 340 patient months. 
Both groups (P and C) had a mean serum creatinine 
of 1.1 +4 0.1 at trial entry, but the P group has 
demonstrated a significantly better (p < .001) 
preservation in renal function with present crea- 
tinine of 1.1 + 0.1 mg/100 mls versus the C group 
mean of 1.6 + 0.1 mg/100 mls. The P patients ex- 
perienced a greater reduction in steroid and cyto- 
toxic therapy as well as frequency and duration of 
hospitalizations. Immunologic testing performed 
q.3-4 weekly revealed a markedly lower frequency 
of elevated DNA binding and Ciq binding in the P 
versus C group. The P patients experienced a 
better preservation in renal function and a 
greater reduction in medications, episodes of 
disease activity and hospitalizations, and this 
clinical picture paralleled their immunological 
improvement as noted by DNA and Clq binding 
measurements. 


@ 47 
GLOMERULONEPHRITIS WITH MESANGIAL IGM DE- 
POSITS. A. Cohen, W. Border, H. Fong, R. Glassock and 
C. Trygstad. Harbor-UCLA Medical Center, Torrance, 
The clinical manifestations, course, and prognosis of 
"idiopathic" mesangial injury glomerulonephritis with 
diffuse and generalized mesangial IgM deposits were 
studied in 29 patients, 20 adults and 9 children. On 
initial biopsies, all glomeruli had mesangial IgM and C3 
deposits and were either normal by light microscopy or 
had varying degrees of mesangial hypercellularity. Fif- 
teen patients presented with heavy proteinuria (group 1), 
8 with proteinuria and hematuria (group ID, and 6 with 
isolated hematuria (group III). All but 4 patients in group 
I were treated with corticosteroids (P). Six had a 
relapsing course dependent upon P and 5 were steroid 
resistant; the 4 non-treated patients have persistent 
heavy proteinuria. Renal function has declined in 2. All 
group II patients received P; 3 are P dependent and 5 are 
resistant to P. Renal function has declined in 4. Of 5 
non-responding patients in both groups subsequently 
treated with cyclophosphamide, 3 became protein free 
and 2 were unchanged. There was no correlation of 
outcome with degree of mesangial hypercellularity. 
Repeat renal biopsies in 4 patients from group I disclosed 
focal and segmental glomerulosclerosis in all, with par- 
tial clearing of mesangial IgM deposits in 1. All group III 
patients were untreated; all have persistent hematuria 
with no change in renal function, Patients with glomer- 
ular mesangial IgM deposits and heavy proteinuria, 
especially with hematuria, are apt not to respond to P 
therapy. Such deposits should be considered a marker 
for progressive glomerular disease only partially modi- 
fied by therapy; their presence, even in normal glomeruli 
by light microscopy, serves to distinguish the glomerular 
lesion and its outcome from minimal change disease, an 
entity with a more favorable prognosis. 
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IMPROVED PROGNOSIS OF ACUTE RENAL FAILURE (ARF) 

IN MULTIPLE MYELOMA (MM). D.J.Cohen, *W. Sherman, * 

E.Osserman,*G.B.Appel, Columbia U., N.Y., N.Y. 

ARF is reported to portend a poor prognosis for 
patients (pts) with MM. The largest single series, 
covering 1963-1973, revealed only one of 14 pts 
surviving several months. Recent case reports in- 
dicate a more favorable prognosis. To evaluate if 
the prognosis has truly changed or if recent cases 
represent a selection bias, the records of all pts 
with ARF and MM at CPMC from 1970-1980 were review- 
ed. ARF was rigidly defined by either normal renal 
function initially or recovery to normal function. 
10 pts had ARF (mean age 53 yrs, 7 males).At Dx 

of MM 5 pts had serum "M" spikes, 8 Bence Jones 
Prot. (BJP) (.24g-8g/d), 8 lytic bone lesions, 
and 4 hypercalcemia. 5 pts presented with ARF and 
MM simultaneously; in the other 5 the Dx of MM pre- 
ceded the ARF (3-79mo.). Predisposing factors in- 
cluded: dehydration (5), hypercalcemia (5), BUP(8), 
infection (4), hyperviscosity (1), nephrotoxic an- 
tibiotics (3). Peak creatinine ranged from 4.6-19 
mg/dl. 6 pts were oliguric. Treatment included hy- 
dration, appropriate antibiotics, correction of 
hypercaicemia, and dialysis (3). Mean survival was 
17.4 mo. (range 4d-66mo.). 5 pts survived over 
one year. Age, Ca, max. Creat., need for dialysis 
did not influence survival. 6 pts recovered renal 
function and all left the hospital; 4 who did not 
died. Pts with ARF presenting at Dx of MM fared 
better, as did nonoliguric pts. The prognosis of 
ARF in MM has improved considerably. This may re- 
late to improved supportive care, antibiotics, di- 
alysis, or the approach to this as a treatable 
disease. Case reports and new treatment modalities 
must be compared to this new prognosis rather than 
that of the older literature. 


THE FUROSEMIDE-SPARING EFFECT OF METOLAZONE: EF- 
FICACY AND COMPLICATIONS. IM Cohen, SE Warren, 
JA Mitas II, Naval Regional Medical Center, San 
Diego, CA. 

Combination diuretic therapy has been proposed 
as a means of increasing the saliuretic efficacy 
of single diuretic agents. We studied ten out- 
patients who exhibited refractory edema due to 
minoxidil therapy and/or chronic renal failure by 
the addition of metolazone (M) 5mg.qd to their 
usual daily dose of Furosemide (F). Renal func- 
tional parameters and serum electrolytes were 
measured for complications of therapy and are 
shown below as mean + SEM on F alone and F/M in 
combination: 


Kt HCO73 BUN Creat. 

(mmol/L) (mmol/L) (mg/dl) _(mg/d1) 

F alone 4.7 25.8 26.4 2.03 
+.19 +0.9 43.4 +.39 

F/M 3.14 32.1 40.6 2.86 
+.33 +1.6 +2.5 +.41 
p value= 0.002 0.007 0.001 0.003 


The mean dose of F used alone was 189mg. The fin- 
al mean dose of F required in combination with M 
was 13lmg (p<0.02). In 7/10 patients clinical 
assessment of severity of edema demonstrated im- 
provement. We conclude: (1) the addition of M to 
F may re-initiate diuresis in patients with re- 
fractory edema due to minoxidil therapy and/or 
chronic renal failure; (2) significant hypokalemic 
metabolic alkalosis may be precipitated by this 
combination; and (3) renal function may deterior- 
ate on M/F. We recommend that doses of F be re- 
duced by approximately one-third when M is added 
and that serum electrolytes and renal function be 
monitored more carefully on this combination. 


@ 34 

MECHLORETHAMINE HCL (HN2) THERAPY FOR SEVERE SLE. 
Cosme Cruz, Linda R. Sessums,* Raymond Romanski,* 
K.K. Venkatachalam, and Nathan W. Levin. Henry Ford 
Hospital, Detroit, Michigan. 

Fifteen patients with severe SLE (11 F, and 4 M, 
mean age 34416) were selected for treatment with 
HN2 on the basis of a) deterioration of renal fun- 
ction and/or worsening extrarenal manifestations of 
SLE despite treatment with high doses of cortico- 
steroids (n=7) or b) metabolic, psychiatric or in- 
fectious complications precluding continuation of 
effective doses of corticosteroids (n=8). Seventeen 
renal biopsies were done on 13 pts prior to treat- 
ment with HN2. All but one had either diffuse pro- 
liferative GN (n=7, 54%) or membranoproliferative 
GN (n=5, 38%). HN2 0.4 mg/Kg body weight was given 
IV in 2 divided doses, 2 days apart. An additional 
dose was given to 9 pts 2 months later. The clini- 
cal and laboratory parameters of SLE activity have 
been followed for a mean period of 35428 months 
(range 7-80 months). 


Initial After 2 

(mean + SD) months HN2 Present 
SeCr (mg/d1) 2.843.2 2.042.4 2.02.55 
CrCl (ml/min) 59.4440 66.3439.0 79.0447.5 
24°prot (gm/d) 7.06£12.3 1.9343.1 1.7741.33 


Steroids (mgm/d) 48.1428 18.8+14.1 5.5410 

14/15 pts are alive. They are all free of hemo- 
lytic anemia, thrombocytopenia, leukopenia, derma- 
titis, fever, arthralgia, arthritis, and serositis. 
Seven are off steroids. Nausea and transient bone 
marrow suppression were the immediate side effects 
of HN2 therapy; no adverse long term complications 
have developed. 

Mechlorethamine is effective in the therapy of 
selected patients with severe SLE, allowing reduc- 
tion or discontinuation of corticosteroids. 


SYSTEMIC LIGHT CHAIN DISEASE: CRYSTALLINE 
DEPOSITS WITH MULTI-ORGAN DYSFUNCTION. 
Robert L. Curreri,* Kamal Sethi, Sharda 
Sabnis,* Tatiana Antonovych. Georgetown 
Nephrology Division, D.C. General Hospital 
and Armed Forces Institute of Pathology, 
Washington, D.C. 

Exclusive light chain production, can 
be associated with systemic deposition of 
Kappa (K) or lambda light chains. This is 
a report of a 64 yr. old black female who 
presented with hepatic dysfunction, con- 
gestive heart failure, renal insufficiency 
and peripheral neuropathy. The creatinine 
clearance was 24 ml/min, with a 24 hr. 
urine protein excretion of 5.5 G, of which 
3.9 G was K chain. There was evidence of 
both proximal and distal tubular dysfunc- 
tion. Renal biopsy showed chronic inter- 
stitial changes consistent with light 
chain disease and liver biopsy revealed 
cryptogenic cirrhosis. Electron micros- 
copy (EM) revealed the presence of crys- 
talline structures in liver & kidney, 
with immunofluorescent confirmation of 
these as K chains in the kidney. Similar 
crystals were seen in the plasma cells in 
the rectal & bone marrow biopsies. 

This case illustrates that light chain 
crystal deposits can lead to multi-organ 
dysfunction. Patients with light chain 
proteinuria & systemic disease should be 
evaluated not only for amyloidosis but for 
crystals by EM and fluorescence studies. 
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RENAL RESPONSES TO CENTRAL VASCULAR EXPANSION IN 
NEPHROTIC SYNDROME. Gabriel M, Danovitch and 

G. Gopal Krishna*. Division of Nephrology, UCLA 
School of Medicine, Los Angeles, CA. 

Head-out water immersion (WI) in normal man in- 
duces natriuresis and diuresis by producing central 
hypervolemia. We studied the effect of 4 hours of 
WI on renal function in nine adult nephrotic pa- 
tients and related natriuretic response to plasma 
volume (PV). PV was measured by administration of 
labelled serum albumin and corrected to the esti- 
mated dry weight of the patient. Each WI study was 
preceded and followed by a control hour. Sodium 
excretion (UNaV) rose from a mean pre-study level 
of 45.9 + 18.7 wEq/min to a peak level of 242.2 + 
42.8 uEq/min during the fourth hour. Urine volume 
(V) rose from 1.0 + 0.4 ml/min and reached a peak 
level of 7.5 + 0.8 ml/min during the second hour. 
Plasma renin activity (PRA) fel} from a pre-study 
level of 5.1 + 1.3 ng/mi/hr to a nadir of 1.9% 
0.4 ng/ml/hr during the second hour of WI. UnaV, 
V and PRA were unchanged during seated contro! 
studies. PV was found to be directly related to 
both the peak levels of UyaV (y = 19.2 x -211; 

R = 0.84) and to the net negative sodium balance 
achieved during WI (y = 1.9 x -41; R = 0.81). We 
conclude: 1) WI-induced central hypervolemia pro- 
vides a potent natriuretic stimulus in patients 
with nephrosis and 2) the magnitude of natriuresis 
is directly related to the measured PV. Hence, if 
Na retention in nephrosis is due to effective PV 
contraction, then WI may serve to reverse this. 
Alternatively, an intrinsic renal sodium retaining 
tendency might be overcome by the magnitude of the 
central hypervolemia. 


NONOLIGURIC ACUTE RENAL FAILURE (NOARF) WITH A 
FRACTIONAL EXCRETION OF SODIUM (FENA) < 1.0. 
Jonathan R. Diamond,* David C. Yoburn. Joslin 
CTinic Renal Unit, New England Deaconess Hospital, 
Harvard Medical School, Boston, MA. 

The FeNa > 1 has been recommended as a reliable 
test for diagnosing acute renal failure. We saw 
six patients who had NOARF with the following: 


Mean Range 
Baseline Creatinine mg/d] T.2 9- 1.9 
Peak Creatinine mg/d] 5.7 4.3 - 9.4 
FeNa% 0.51 0.14 - 1.0 
Urine Osmolality mOsm/1 324.4 306 - 345 


Muddy brown casts were seen in all urinary 
sediments. All of our patients had severe liver 
disease and ascites. A review of the literature 
identified other patients with NOARF and FeNa < 1. 
These patients had either cardiac decompensation, 
the nephrotic syndrome, or severe burns. All of 
these states are associated with a decreased 
effective blood volume. We postulate that pa- 
tients with NOARF who have a decreased effective 
blood volume may be so sodium avid that the FeNa 
< 1. 


URINARY NON-ELECTROLYTES IN THE EVALUATION OF 
OLIGURIC STATES. N. Eberhard, S.R. Ash, and 

M. Milliken. Hemodialysis Lab, School of Pharmacy, 
Purdue Univ., West Lafayette, and St. Elizabeth 
Hospital, Lafayette, IN 

It is important to differentiate intrinsic from 
pre-renal failure in the oliguric state. Various 
indices have been determined, to indicate the de- 
gree of tubular fluid concentration which is oc- 
curring in the oliguric state. These have included 
U/P creatinine, U/P urea, U/P osmolality, UNA, UNA/ 
UK, etc. Because all of these indices are somewhat 
inaccurate, especially after use of diuretics, we 
developed an index which measured total urinary 
content of non-electroyltes (including urea, creat- 
inine, and other organic materials). 

Urinary non-electrolyte concentration was cal- 
culated by: UneL = Uosm - 2 (UNA + Ux). Ung, was 
obtained in evaluation of 20 patients with oliguric 
renal failure. Upg less than 100 mosm was highly 
correlated with a positive slope of creatinine be- 
fore or after the level was drawn (0.9 - 1.5 mg/dl/ 
day). The Tow Uye_ was also highly correlated 
with a peak creatinine of 3 to 8. Other urinary 
indicies (Uya, UNA/UK, and Ugsy} were not found to 
be correlated to severity of renal failure in 
these patients. Many of the patients studied had 
been on diuretics. 

UNEL may be a valuable tool for discrimination 
of intrinsic and pre-renal failure states. 


RENAL FUNCTION IN CHILDREN UNDERGOING 
CARDIOVASCULAR SURGERY. EN Ellis, BH Brouhard, * 
V. Conti. Univ. of Texas Medical Branch, Depts. of 
Pediatrics and Surgery, Galveston, Texas. 

Increased uric acid crystals in urine and renal function 
abnormalities have been noted as a complication of cardio- 
vascular surgery. To evaluate uric acid excretion and 
renal function, Il children were studied preoperatively 
with serum(s) and timed urine collections. One day after 
surgery, similar collections, inulin and PAHA clearances 
were done. Eight patients were acyanotic while 3 were 
cyanotic. Mean age in both groups was 6.| years. There 
were no significant differences in preoperative values of 
Cers FEKs FEua, Nas, Ks, uric acids, P04, osmolality, 
and creatinine, between the cyanotic and acyanotic 
groups. 

Mean postoperative values (xtSD) for all patients showed 
CIN 60.2414.8 ml/min/m2, CPAHA 4264222 ml/min/m*, 
FENg 1.6#1.0%, FEK 22.4H6.2%, Cosm 4.443.7 ml/min/ 
100 ml GFR, creatinine, 9-520.1 mg/dl. P04 3.640.6 
mg/dl. The FExja, FEK and Cosm were significantly 
elevated over the mean preoperative values (p<0.05). 
P04, was significantly decreased over the mean pre- 
operative value of 5.34.6 mg/dl (p<0.01). The cyanotic 
group had a mean uric acid, of I1.743.8 mg/dl and a mean 
FE a of 4.9744 .77% postoperatively; these were 
significantly different from the acyanotie group with a 
mean uric acid, 5.25H.48 mg/dl (p<0.005) and a mean 
FEyq of 12.8746.4% (p<0.05) postoperatively. The 
inereased uric acid crystals in urine postoperatively in 
cyanotic patients may be related to the high uric acid, 
levels. Although the reason for this elevation is unclear, 
it may be related to the resolution of the cyanotic state . 


150 Abstracts 


FIXED AND REPRODUCIBLE ORTHOSTATIC PROTEINURIA: 
RESULTS OF A 20 YEAR FOLLOWUP EVALUATION 
L.E.Garrett, P.D.Springberg, A.L.Thompson,Jr., 
R.E.Lordon, N.F.Collins*, R.R.Robinson, Wilford 
Hall USAF Med.Ctr, Lackland AFB,Texas,Duke Univ., 
Durham,N.C.,Univ. of Nevada, Reno,Nevada 

Since 1959 an ongoing clinical study of "fixed 
and reproducible" orthostatic proteinuria (OP) has 
been conducted. From 1979 to 1981, 43 of the orig- 
inal 64 patients were contacted and each reported 
good health, with none having evidence of renal 
disease. None of the patients lost to followup are 
known to have received ESRD benefits. Thirty-six 
(36) patients returned for reevaluation. A creat- 
inine clearance, urinalysis and urine culture was 
normal in all patients. Hypertension and/or other 
systemic diseases were not increased in incidence 
for their age group. Only 6 patients (16%) contin- 
ued to demonstrate qualitative OP. Three (3) 
patients had transient OP (OP on only one of two 
testings), and 3 patients were found to have fixed 
and reproducible OP (OP on both testings). In 
contrast to earlier reports 3 patients demonstrat- 
ed OP which was not present on evaluation in 1969. 
Thirty-two (32) patients were evaluated at 5,10, 
and 20 years. The prevalence of qualitative OP in 
this group with complete followup has decreased 
from 78% in 1964 to 47% in 1969 and 18% at this 
evaluation, demonstrating a distinct decrease in 
the prevalence of this condition over time. The 
20 year prognosis of fixed and reproducible ortho- 
static proteinuria is excellent. Although further 
followup will be necessary, our present data sug- 
gest that the long-term outlook will be equally 
excellent, at least in the majority of patients. 


INFECTIOUS COMPLICATIONS OF PLASMAPHERESIS(Pp) IN 
PATIENTS (Pts) WITH QUINTON-SCRIBNER SHUNTS (QSS) 
Robert M. Gipstein, Charlene A. Harris} Morris T. 
Grable, Donald A. Adams, Division of Nephrology, 
Santa Monica Hospital, Santa Monica, California 

Infections, both local and systemic, especially 
prominent in pts with azotemia on the basis of lu- 
pus nephritis, have been reported as complications 
of Pp. Our experience over the last 18 mo. has 
failed to produce similar problems with systemic 
infections, but has shown a significant increase 
in local infections for those Pp pts who require 
QSS. In that period, 1 of 41 pts receiving QSS 
prior to hemodialysis(HD) for acute renal failure 
of various causes developed an infection with E. 
coli in the venous limb at the silastic entry 
site. Five of 7 pts receiving shunts prior to Pp 
for various causes developed staphylococcal infec- 
tions in the arterial or venous limbs or both. In 
all instances the infections responded to appro- 
priate antibiotics. No difference was noted in the 
severity of the underlying illnesses for the Pp 
pts, although 3 pts did have azotemia associated 
with lupus nephritis, and all pts were receiving 
either corticosteroids, inmunosuppressive medica- 
tions or both, The HD pt with the infected shunt 
was not receiving such drugs, but several pts who 
escaped infection were being so treated. Pp and HD 
pts were handled in similar fashion by the same 
dialysis nurses, well-trained in the punctilio of 
shunt care, and there was no difference in the 
surgeons or surgical care of each group. All Pp 
procedures were done by HD nurses. 

We believe these data represent a real differ- 
ence in the local infection rate of QSS in those 
pts undergoing Pp and suggest that alternative 
methods of vascular access be sought in those pts 
whenever possible. 


@ 34 
ALTERNATE DAY STEROID THERAPY IN MEMBRAN- 
OPROLIFERATIVE GLOMERULONEPHRITIS: A RAN- 
DOMIZED CONTROLLED CLINICAL TRIAL. A Report 
of the International Study of Kidney Disease in Children, 
Several reports have suggested that alternate day 
steroid treatment (ADST) of idiopathic membranoprolif- 
erative glomerulonephritis (MPGN) prevents or reverses 
its progression. However, these reports were based on 
nonrandomized trials, and the effectiveness of ADST in 
specific histopathologic types of MPGN was not deter- 
mined. This report describes the results of a randomized 
double-blind controlled clinical trial in 37 patients who 
had type I MPGN diagnosed by renal biopsy. Patients 
who had been treated previously with steroids for > 1 yr 
or with other immunosupressive drugs for any length of 
time were not accepted into the trial. At the time 
allocation all patients had proteinuria 3 40 mg/hr/mf, 
and creatining clearances > 40 mi/min/m*. ADST (40 mg 
prednisone/m* in a single dose q4&hr, not exceeding 60 
mg q48hr) was given to 23 patients whereas the remain- 
ing 14 recieved a placebo. Life table analysis using a 
50% decrement in GFR as the sole end-point indicator 
demonstrated a 5 yr success rate of 95% in ADST and 
57% in the placebo group (.1 > p>.05). However, when 
treatment success was defined as the lack of either a 
reduction in GFR or a severe toxic reaction (e.g. sei- 
zures or severe hypertension), the difference between 
the two treatment groups disappeared (55% for ADST vs 
53% for placebo p>.5). Moreover, of the 6 patients who 
were withdrawn from the study because of steroid toxic- 
ity all but 1 subsequently lost more than 50% of their 
GFR. Thus the overall 5 yr success rate in the group 
allocated to ADST was only 56%, a value similar to the 
57% observed in control. These results suggest that 
ADST may slow the rate of progression of type I MPGN, 
but that this treatment is associated with substantial 
side effects in patients with this disease. 


@ 39 

THE PRIMARY NEPHROTIC SYNDROME IN CHILDREN: 
CLINICAL SIGNIFICANCE OF HISTOPATHOLOGIC 
VARIANTS OF MINIMAL CHANGE AND OF DIFFUSE 
MESANGIAL HYPERCELLULARITY. A Report of the 
International Study of Kidney Disease in Children, 

A histopathologic study of renal biopsy specimens from 
389 children with minimal change nephrotic syndrome 
(MCNS) showed that 56% had nil disease, 25% had focal 
glomerular obsolescence (FGO), 4% mild mesangial 
thickening (MMT), 8% focal tubular changes (FTC), and 
7% mild mesangial hypercellularity (MMH). Comparisons 
were made among patients with these variants of MCNS 
as well as 12 other patients with diffuse mesangial 
hypercellularity (OMH), a lesion similar to MMH, but 
with a greater degree of hypercellularity. There were no 
significant differences among the groups in the clinical 
or laboratory characteristics at the time of diagnosis, 
except for a younger age in children with FGO. How- 
ever, there were differences (p<.00!) in the proportion of 
children who had persistent proteinuria after 8 weeks of 
steroid treatment (initial nonresponder, INR). The per- 
centages of INR among patients with FTC (14.8), MMH 
(14.8), and DMH (45.5) were higher (p <.02) than among 
those with Nil (4.7), FGO (7.8), and MMT (6.3). The 
proportion of INR in patients with DMH was also higher 
than in those with MMH (p<.05). Proteinuria subsided 
subsequently in 23 of the 31 INR and by 52 weeks 
significant differences among the groups were no longer 
demonstrable. The relatively high proportion of INR in 
the small group of patients with FTC (4/28), MMH (4/27), 
and DMH (5/11) constituted 41.9% of all INR, validating 
the need to recognize the histopathologic variants of 
MCNS. However, since proteinuria subsided within 1- 
year in most patients, and there were no differences in 
the proportion of subsequent frequent relapsers or late 
nonresponders, confining treatment to steroids appears 
appropriate. 
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PERSISTENCE OF PROTECTIVE PNEUMOCOCCAL ANTIBODY 


FOLLOWING VACCINATION IN PATIENTS WITH THE 
NEPHROTIC SYNDROME. K. Gurumurthy,* A. Tejani,* 
S. Fikrig,* and G. Schiffman.* (intr. by T.K.S. 
Rao). Downstate Med. Ctr., State Univ. of N.Y., 
Depts. of Peds. and Microbiology, New York, N.Y. 

We have determined the level of persisting 
pneumococcal antibody in a group of nephrotic 
children vaccinated by us 5 years ago. (Fikrig 
et al., J. Infect. Dis. 137:818, 1978). Of the 
19 vaccinated ehildren, 2 have died of end stage 
renal disease and one has moved away. Sera from 
the remaining 16 patients were examined by radio- 
immunoassay to determine the antibody response to 
11 of the 14 types contained in the polyvalent 
Pneumococcal vaccine. The lowest protective level 
of geometric mean titre (GMT) of antibody in our 
laboratory (G. Schiffman) is 300 ng/ml. Fifty- 
six % (9/16) patients showed adequate GMT 5 years 
post vaccination. All 9 patients had minimal 
change nephrotic syndrome (MCNS). Forty-four % 
(7/16) children had a GMT less than 300 ng/ml. 
Three of these patients had focal sclerosis, 3 had 
membrano proliferative glomerulo nephritis (MPGN) 
and 1 patient had IgM nephropathy. Of these 7 
patients one with the lowest GMT (23 ng/ml) deve- 
loped pneumococcal peritonitis. During this same 
period, in 20 other unvaccinated nephrotic pa- 
tients followed continuously from 76-81, 7 cases 
of peritonitis occurred (p <.05). Additionally, 
1 unvaccinated child died of pneumococcal sepsis. 
We conclude that pneumococcal vaccination provides 
long lasting immunity in MCNS patients and that 
vaccinated nephrotic patients with diseases other 
than MCNS should be evaluated annually for pre- 
sense of adequate antibody. 


THE EXTENT OF HEMOGLOBIN (Hb) CARBAMYLATION IS 
CORRELATED WITH LONG TERM TIME~AVERAGED CONCEN~ 
TRATION (TAC) OF UREA. _W Harmon, R Fluckiger*, 
MA Arnaout, W Meier*, K Gabbay*, Dept. of Pedi- 
atrics, Harvard Medical School, Boston, MA. 

We previously demonstrated that the increase of 
HbA] fraction in uremic subjects is due to Hb 
carbamylation resulting from a condensation of 
urea-derived cyanate to the N-terminal amino 
groups (NEJM 304:813, 1981). We hypothesized that 
the degree of carbamylation may reflect the TAC 
Urea over the life span of the red blood cell. 
The carbamylation of the N-terminal amino groups 
of the Q and B chains of Hb was quantitated by 
measuring the valine hydantoin formed upon acid 
hydrolysis. In preliminary studies we found a 
linear correlation between the amount of valine 
hydantoin released from Hb and the TAC Urea of 
the previous 2-3 months in 17 subjects with 
chronic uremia treated by either conservative 
Management or chronic hemodialysis. We have ex- 
tended these observations to 22 other subjects 
who had either normal renal function, or chronic 
uremia treated with hemo- or peritoneal dialysis. 
The correlation between Hb carbamylation and TAC 
Urea was again noted (r=0.85, n=39, P<0.001). 
Four subjects with acute renal failure (BUN 70- 
100 for 1-2 weeks) had slightly elevated levels of 
Hb carbamylation (0.005~0.015 mole valine hy- 
dantoin/mole Hb; normal=undetectable) which were 
significantly lower than those of subjects with 
long-term chronic renal failure (Range = 0.025- 
0.08). We conclude that the measurement of 
carbamylated Hb can be used to distinguish 
patients with acute renal failure from those with 
chronic uremia, as well as to assess the long 
term TAC Urea. 


RADIOCONTRAST DYE INDUCED NEPHROPATHY (RCD-N): EF- 
FECT OF SALINE (S) OR BICARBONATE (B) PROPHYLAXIS 
IN HIGH RISK PATIENTS. James Hasbargen*, Jack 
Moore, Anthony Henry*and Daniel Nash. Walter Reed 
Army Med. Ctr., Nephrology Svc., Washington, D. C. 

If RCD-N is due in part to radiocontrast dye 
(RCD) induced uricosuria, urine alkalinization may 
be protective. Non-diabetic patients considered at 
risk for RCD-N due to the presence of renal insuf- 
ficiency (RI) were randomized to receive 1000 ml of 
isotonic S or B (150 mEq/L in D5W) i.v. prior to 
RCD, followed by 80 mEq of NaCl or NaHCO3 supple- 
ment p.o. daily for 2 days. B patients also re- 
ceived 500 mg of Acetazolamide each night these two 
days. Creatinine clearance (Ccy) and uric acid ex- 
cretion were measured before and after (Days 1, 3, 
5) RCD. 

B patients had a significant decrease in Cc, on 
Day 1 compared to baseline (*p < 0.05). Co, re- 
turned to baseline by Day 5. No change in Cor was 
noted in S patients. Uric acid excretion did not 
increase in B or S. 

Baseline Day 1 Day 3 Day 5 
Cor [8] 57.6+7 51.447 57.6 +5 59.8+4 
ml/min 
Ccr [B] 50.6+ 7 34.5+ 7% 41.547 47.547 
Values are Mean + SEM; N=5 for S and N=6 for B. 

It is concluded that RCD-N is minimal in non- 
diabetic patients with RI receiving S, and is not 
persistent in patients receiving B. The transient 
decrease in Cc; following RCD and vigorous urine 
alkalinization with B, compared to S, may result 
from less effective intravascular volume expansion 
with B, effects of alkaline volume expansion, or 
acetazolamide. Uricosuria does not appear to com- 
monly accompany RCD, and urine alkalinization is 
probably not beneficial. 


+ 
-+ 
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A MULTICENTER STUDY OF IgA NEPHROPATHY IN CHILDREN. 
Ronald J. Hogg. Southwest Pediatric Nephrology 
Study Group. 

The natural history of IgA nephropathy in 
children remains controversial (incidence of 
chronic renal failure 0-35%) as a result of the 
small number of patients followed in individual 
pediatric centers. Our multicenter study group 
(10 centers) has therefore evaluated the clinical 
features in 63 children with IgA nephropathy and 
started a prospective survey of these patients. 
Clinico-pathologic correlations have been sought 
in 46 of the children (aged 4-18 years; 34 boys, 
12 girls) at the time of renal biopsy comparing 
clinical parameters: age, sex, race, blood 
pressure, proteinuria, GFR and episodes of gross 
hematuria; and pathologic parameters: histologic 
pattern (normal glomeruli {12 patients}), 
mesangial hypercellularity (20) and focal glomeru- 
lonephritis (14) plus presence (27) or absence 
(19) of tubulo-interstitial damage; immunoglobu- 
lin deposition by immunofluorescence, and electron 
microscopy changes in the peripheral capillary wall 
(electron dense deposits, rarefaction, splitting 
and thinning of GBM)--17 patients. 43/46 children 
had one or more episodes of gross hematuria. A 
direct correlation between proteinuria (present in 
28/46 patients) and peripheral capillary wall 
damage (p=0.004) was found. Decreased GFR was 
paradoxically associated with the absence of IgG 
in the mesangium (p<0.05). No other clinico- 
pathologic correlations reached statistical 
significance although decreased GFR was often 
associated with tubulo-interstitial damage. The 
findings on renal biopsy will be correlated pros- 
pectively with the patient's subsequent clinical 
course, 
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REVERSE T3 (rT3) KINETICS IN PATIENTS WITH CHRONIC 
RENAL FAILURE (CRF). Elaine M. Kaptein,* 
Eben I. Feinstein, John T. Nicoloff,* and 
Shaul G. Massry, Div. Nephrology & Endocrinology, 
USC School of Medicine, Los Angeles, Calif. 
Patients with CRF have low serum T3 but normal 
total rT3 levels. This contrasts with the elevated 
total rT3 and decreased T3 values present in non- 
renal illnesses. The failure of rT3 levels to in- 
crease in CRF may be related to decreased produc- 
tion by reduced renal functioning mass, or to in- 
creased serum clearance of rT3. We examined these 
questions by serum tracer rT3 kinetics in 5 CRF pa- 
tients and in 8 normals. CRF patients had normal 
total serum Th and TSH levels but decreased total 
T3 levels (7948 vs 14723 ng/dl, p<0.001). Total 
rT3 levels were normal (43+6 vs 3442 ng/dl) and 
free rT3 levels were increased (82+12 vs 3643 pg/dl 
p<0.01l1). The results of rT3 kinetics are presented 
as meantSE below (*p<0.02, d=days): 
PR MCR Kii TVD Pool FDR 
we/d/m2 L/a/m2 hr-l L/m2 ug/m2 a-l 
CRF 2925 6645 1545* 4or6* 182h* .10+.02% 
Normal 2544 60+9 44.3 1141 4+1 „464.05 
The data show that CRF patients have normal produc- 
tion (PR) and metabolic clearance rate (MCR) but 
increased fractional rate of exit from serum (Kii) 
and total volume of distribution (TVD). However, 
the fractional rate of irreversible disposal (FDR) 
was reduced. The data indicate that 1) the kidney 
is not critical for normal rT3 production, 2) the 
exit of rT3 from serum into tissues is facilitated 
in uremia, 3) enhanced rT3 tissue uptake is pro- 
bably associated with increased tissue binding of 
rT3 which, in turn, results in increased TVD, pool 
size and Kii, and reduced FDR. Enhanced entrance 
of rT3 into tissue rather than reduced production 
results in normal total serum rT3 in CRF. 


EARLY AND LATE GLOMERULAR AND TUBULAR FUNCTION 
AFTER ACUTE TUBULAR NECROSIS. Godfrey R. Keeton 
and Marié J. Levey. Univ. of Cape Town, Dept. 
of Med. Ren. Unit, Republic of South Africa. 

In previous studies of recovery after acute 
tubular necrosis (ATN) creatinine clearance 
(c/er) and the ability of the kidney to concen- 
trate have been assessed. The present study 
evaluated serial C/Cr and proximal and distal 
tubular function. Thirty-five patients with ATN 
were entered for study. Tests were done at less 
than 3 months, 3 to 8 months and annually to 9 
years. c/cr was significantly reduced up to 2 
years and marginally thereafter. Maximal c/cr 
was reached as early as 2 to 7 months and occa- 
sionally as late as 4 to 5 years. Six patients 
with early maximal C/Cr as high as 160 ml/min. 
between 3 and 6 months, had better function 
than a comparative group at a year. Thirty- 
seven uric acid clearances and 47 bicarbonate 
excretions performed during early recovery were 
normal. Percentage phosphate reabsorption was 
marginally reduced up to 1 year. Acidification 
defects recovered rapidly and were normal after 
3 months in all patients. Concentrating ability 
was still impaired 5 years after onset of ATN. 
This study has shown rapid recavery of proximal 
and distal tubular function with the exception 
of maximal concentrating ability. Unusual 
patterns were an early peak and delayed yet 
good ultimate recovery of C/Cr in some patients. 


URETERITIS IN HENOCH-SCHONLEIN PURPURA (HSP): 
Kanwal K. Kher,*, K.J. Sheth, S. P. Makker, 
Department of Pediatrics, Medical College of 
Wisconsin, Milwaukee, Wisconsin and Case Western 
University, Cleveland, Ohio. 

Two children developed ureteritis during the 
course of HSP. The first patient, presented with 
severe urinary hemorrhage which resulted in a 
decrease of hematocrit from 43% to 28% in two 
days. Papillary necrosis was ruled out. An IVP 
showed bilateral U-P junction obstruction, and 
hydronephrosis. At surgery, blood clots were 
removed from the left renal pelvis, no extrinsic 
or intraluminal source of U-P junction obstruction 
could be found. A ureteric biopsy showed severe 
ureteric vasculitis and hemorrhagic ureteritis. 
Renal biopsy had evidence of focal glomerulo- 
nephritis and glomerular capillary tuft necrosis 
at places. Symptomatic relief and recovery 
occurred with corticosteroids within twenty days. 
The second patient also presented with gross 
hematuria, and in him ureteritis was diagnosed due 
to a mild hydronephrosis, multiple areas of 
ureteric stenosis on IVP along with dilated 
proximal ureteric segments and poor ureteric 
peristalsis. This patient did not mainfest any 
evidence of nephritis. Hematuria remitted spon- 
taneously in two days. 

Ureteritis is a rare complication of HSP, its 
precise incidence is unknown and is often diag- 
nosed from resultant complications. Hydronephrosis 
and macroscopic hematuria were common to both of 
our patients, the former being caused by intrinsic 
ureteric obstruction and the latter by uretero- 
pelvic inflamation and vasculitis. Macroscopic 
hematuria in HSP, therefore, may suggest urete- 
ritis and not merely be evidence of nephritis. 
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BIOLOGY OF ALUMINUM IN PATIENTS WITH INTACT RENAL 
FUNCTION G.L. Klein*, A.C. Alfrey, N.L. Miller*, 
W.E. Berquist*, M.E. Ament*, & J.W. Coburn, Depts. 
Peds. & Med., UCLA Sch. Med. & VA Wadsworth Med. 
Ctr., Los Angeles, CA and VA Med. Ctr. & Univ. Co. 
Denver, Co. 

Aluminum (Al) loading can occur in renal fail- 
ure, but little is known of the fate of parenteral 
Al in man with normal renal function. We studied 11 
patients under treatment with total parenteral nu- 
trition (TPN) for 10-84 months with casein hydroly- 
sate; this was subsequently found to contain Al, 
2.3 to 3.5 mg/day. In these patients, plasma and 
urinary Al were strikingly elevated to 12448 
(meantSE) pg/1 (Normal (N)<10 pg/L) and 1.334.22 
mg/day (N, .015+.006 mg/day). Plasma ultrafiltera- 
ble Al was 5.5£1.9% of total plasma Al; Al/creati- 
nine clearance ratio was 10.941.7%. During the 
constant infusion of casein containing Al, 1.8 to 
3.2 ug/min plasma Al remained constant or rose 
moderately, while urinary Al was 0.63 to 0.65 
ug/min; these data suggest the rapid extravascular 
distribution of Al. There was evidence of substan- 
tial tissue loading with Al, with bone Al, 129439 
mg/kg dry weight (N, <8) and liver Al, 88438 mg/kg 
(N, <6). On substituting amino acids (56-84 ug 
Al/day) for casein in the TPN solution, plasma and 
urinary Al fell by 50% within 1-2 days and then 
decreased slowly by 2 weeks to 37410 ug/L and 
0.274.058 mg/day, respectively. Thus substantial 
loading with Al can occur in man with normal renal 
function. The kidney plays a major role in Al 
excretion; however, substantial plasma protein 
binding can result in a low fractional excretion 
of Al by the kidney, enhancing the tendency for Al 
to accumulate in tissues. 


LOCALIZATION AND NON SURGICAL CONTROL OF HEMOR- 
RHAGE WITHIN A POLYCYSTIC KIDNEY. M. C. Laver, 
R. T. Frey. Gunderson. University of Cincinnati 
and Good Samaritan Hospital, Cincinnati, Ohio. 

Recurrent gross hematuria is a quite common com- 
plication of polycystic renal disease and can 
occur at any stage of renal function deteriora- 
tion. It can be severe enough to require trans- 
fusion or even nephrectomy. We describe a patient 
with a solitary polycystic kidney who experienced 
continuing gross hematuria both before and after 
the initiation of chronic hemodialysis, requiring 
multiple transfusions. The severity of the bleed- 
ing was such that nephrectomy was considered 
inevitable. 

Because the patient had only one kidney, it was 
thought desirable to preserve it to retain residu- 
al renal function and erythropoietic activity. 

The site of the bleeding within the kidney was not 
evident clinically but was determined by the use 
of TC labelled autologous erythrocytes to be in 
the anterior part of the lower pole. 

After localization, the bleeding area was em- 
bolized using Gelfoam through an arterial cathe- 
ter. The bleeding stopped within a few hours and 
did not recur over the subsequent 6 months, at 
which time she had a successful cadaveric renal 
transplant with her own kidney remaining in place. 
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FUNCTIONAL ASSESSMENT OF LONG-TERM PARATHYROID IM- 
PLANTS. Barbara S. Lenfesty,* Sandford B. Plant,* 
Charles Hawker” and David A. McCarron. Oregon 
Health Sciences University, Portland, Oregon. 

Total parathyroidectomy (PTX) with implantation 
(Imp) of gland fragments is often used in the 
management of hyperparathyroidism (HPTH). We as- 
sessed the functional capacity of Imp an average 
of 24 mo. after PTX in 6 subjects with post renal 
transplantation HPTH. Serum ionized calcium 
(Ca++) and PTH (intact [1] and C-terminal [C]}) 
were measured in a vein immediately above the Imp 
(GV) and in a peripheral vein (PV) during acute 
hypocalcemia (EDTA 50 mg/kg over 2 hr.). 

Compared to pre-PTX values, mean (+SE) baseline 
Cat+ was normal (2.47+40.06 vs. 2.1340.06, 
p<.001). Baseline PTH-I (211420 pg Eq/ml) and 
PTH-C (337470 pg Eq/m1) in PY were normal, but 
elevated in GV (PTH-I 5124104; PTH-C 1252+214). 
EDTA induced a progressive decrease in Ca++ (1.55 
mEq/L at 2 hr.; p<.001) which was associated with 
an abrupt increase (max. at 15 min.) for PTH-I 
(16154489) .and PTH-C (22764489) from GV. PV PTH-I 
remained unchanged while PV PTH-C increased imme- 
diately and reached a max. at 60 min. (6224222). 
In spite of a progressive decline in Ca++, PTH-I 
in GV slowly declined between 15-120 min. to 
12214404, while PTH-C in GV remained elevated. 

For both PTH-I (p<.02) and PTH-C (p<.01) in the 
GV, but not PV, there was a significant nonlinear 
inverse correlation with Cat+. 

In conclusion: 1) Imp of over 2 years' dura- 
tion demonstrate normal baseline function and an 
appropriate response to acute hypocalcemia; 2) the 
PTH-C in the effluent from the Imp correlates with 
the Cat+; 3) functional reserve of the implants is 
limited; 4) PV-PTH values do not accurately 
reflect PTH measured in Imp effluent. 
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IS ROUTINE CEREBRAL ANGIOGRAPHY INDICATED IN POLY- 
CYSTIC KIDNEY DISEASE (PKD)? AS Levey% SG Pauker¥ 
JP Kassirer. New England Medical Center, Boston,MA. 
We used decision analysis to determine whether 
or not to search for and repair cerebral aneurysms 
in asymptomatic patients with PKD. Outcomes were 
assessed as years of survival. Benefit was calcula- 
ted as the gain in survival of angiography and sub- 
sequent surgery over neither angiography nor sur- 
gery. Initially we made the following assumptions: 
1) prevalence of aneurysms = 30% 
2) annual rate of aneurysm rupture = 2% 
3) grave complication of ruptured aneurysm = 37% 
4) grave complication of angiography = 0.1% 
5) grave complication of surgical repair = 1% 
We analyzed the decision for patients older than 
20 years. Sensitivity analysis indicated that prev- 
alence of aneurysms, surgical risk, and patient's 
life expectancy (LE), calculated from age and the 
natural history of PKD, were the most important 
determinants of outcome. Using a range of values 
about the baseline assumptions, the benefit (in 
months) was calculated for patients at three dif- 
ferent ages (in years). 
Assumptions Calculated Benefits 
aneurysm surgical age: 20 40 60 


prevalence risk LE: 45 25 10 
(baseline) 30% _— _ _ 1.0% l5 4.5 0.5 
(sensi- 50% 0.2% 29 9 1.5 
tivity 50% 5.0% 12 0.5 ~1.5 
analysis) 5% 0.2% 3 0.5 0 

5% 5.0% 1 0 0 


The benefit is small, exceeding one year only 
if the patient is young, the surgical risk is 1% 
or less, and the prevalence of aneurysms is 30% or 
greater. Routine cerebral angiography is not in- 
dicated in asymptomatic patients with PKD. 


PATTERNS OF URINARY PROTEIN EXCRETION IN PATIENTS 
WITH SEPSIS. A.L.Linton, W.J.Sibbald,* A.Petrakas* 
and J.M.Richmond*. Department of Medicine, 
University of Western Ontario, London, Canada. 

We have defined the pattern of urinary protein 
excretion in 43 patients with culture-proven gen- 
eralized sepsis, compared with 21 healthy controls. 
Total urinary protein excretion, urinary albumen 
and Bz microglobulin (82M), creatinine clearance 
and s. B2M were determined by standard methods. 
Urinary protein excretions were calculated as 
sieving coefficients (protein clearance/creatinine 
clearance x 100) and expressed as geometric means, 
assuming log normal distribution. Groups were 
compared using Student's t test. 


Normals Septics 
Cr.clearance 123 be <.001 
U.total prot(mg) 4.7 133 <.001 
S. BoM 1.3 3.8 <.001 
S.C. BoM -032 17.28 <.002 
S.C. Albumen .0003 .0115 <.002 


There was a large increase in 82M excretion in 
the septic patients and a much lesser increase in 
albumen excretion, conforming to previously des- 
cribed patterns for tubular proteinuria. The in- 
creased excretion of BoM might also result from 
saturation of the reabsorption mechanism due to an 
increased filtered load of 62M, or might be due to 
a combination of these effects. No significant 
difference was found between S.C. 82M in patients 
receiving aminoglycoside antibiotics and those not 
so treated. Serial studies in individual patients 
reveal no consistent effect of aminoglycoside 
therapy on previously elevated BM excretion, 
suggesting that LMW proteinuria can not be used as 
a marker of drug nephrotoxicity in septic patients. 
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SLEEP URINE COLLECTIONS TO ASSESS SODIUM INTAKE. 
F.C. Luft*, N.S. Fineberg, R.S. Sloan. Dept. of 
Medicine, Indiana University Medical Center, 
Indianapolis, IN. 

Sleep urine specimens are advocated as estima- 
tors of Na intake; however, studies at known 
levels of Na intake have not been done. To ex- 
amine the utility of sleep specimens, we studied 
24 men (12 white and 12 black) at 3 Na intakes 
(10, 200 and 400 mEq/d) each for 7 days. Na, 
chloride (Cl) and Cl by chemical strips (Ames 
Labs) were measured. Urine Na and Cl excretion 
were highly correlated (r = 0.98) by either method 
of Cl measurement. Across all Na intakes, the 
nocturnal Na (or Cl by stick) excretion were high- 
ly correlated with 24hr urine Na excretion (r = 
0.86). No effects of race or seasonal variation 
(summer, autumn, winter) on the relationships were 
identified. Discriminate analysis revealed that 
after homeostasis was achieved, the subjects could 
be categorized with respect to Na intake (low, 
middle or high) by means of any 2 sleep Cl excre- 
tion measurements with 95, 90 and 85% accuracy 
respectively. Any 2 urine Cl measurements <10 mEq 
indicated that 24hr Na excretion was <60 mEq with 
less than 5% error. 

The same 24 subjects were then studied with a 
protocol in which Na intake was randomly varied 
about a mean of 150 mEq/d by one SD (range 50-250 
mEq/d). Results indicate that 24hr Na and sleep 
Na excretion correlated equally well with Na in- 
take (r = 0.41). These data suggest that sleep Na 
excretion may be as useful as 24hr collections in 
estimating Na intake. Sleep specimens provide a 
practical and useful means of assessing compliance. 
The titrator sticks provide a convenient and inex- 
pensive tool. 


@49 

EFFECT OF EQUIMOLAR ORAL ALUMINUM HYDROXIDE AND 
ALUMINUM CHLORIDE ON TISSUE ALUMINUM BURDENS IN EN- 
DOGENOUS AND EXOGENOUS HYPERPARATHYROID RATS: G. 
Mayor*, T. Hirota and S. Sprague, Department of 
Medicine, Michigan State University, East Lansing, 
Michigan. 

In uremia, oral aluminum (Al) exposure has been 
shown to result in variable tissue Al burdens which 
may result from various chemical forms of oral Al, 
the influence of uremia or endogenous parathyroid 
hormone (PTH) concentrations. To clarify these 
relationships adult male Sprague-Dawley rats fol- 
lowing sham nephrectomy (SN), sham nephrectomy and 
PTH administration (SNP) and 1 and 5/6 nephrectomy 
(N) were fed either a normal diet or a 0.2% Al diet 
as A1C13 or Al(OH)3 for 14 days. After exsangui-~ 
nation heart, liver, bone and skeletal muscle Al 
were determined by flameless atomic absorption 
spectrophotometry. After SN, heart Al was signifi- 
cantly increased in animals receiving either the 
AL(OH) 3 or AlCl} diets when compared to control 
diet. In SNP animals the A1 (0H) 3 diet resulted in 
significantly greater heart and bone aluminum con- 
centration than the normal diet. SNP animals on the 
AlCl, diet exhibited significantly greater heart, 
liver and muscle Al burdens than animals on either 
the control or A1(0H) 4 diets. N animals demonstra- 
ted significantly increased liver, bone and heart 
Al following A1(OH) 3 or AlCl, diets while muscle 
Al was increased only by the AlCl} diet. 

Equimolar dietary A1C1, and A1(0H) , resulted in 

different tissue Al concentrations. In addition 
to exogenous and endogenous PTH the chemical form 
of oral Al may be important determinants of tissue 
Al burdens. 


EFFECT OF HEMOPERFUSION ON SERUM DIGOXIN 
LEVEL AND CARDIOTOXICITY IN DIGOXIN INTO- 
XICATION, S.Mehandru and M.Domingo*, 
Jersey Shore Medical Center, Neptune, New 
Jersey. 

Hemoperfusion is rapidly becoming known 
as an effective procedure to remove dig- 
oxin from patients with digoxin intoxica- 
tion. Serum level of this drug is known 
to correlate with the severity of clini- 
cal presentation especially the heart rate 
changes. In anephric patients because of 
markedly prolonged half life of digoxin 
(3-5 days), supportive therapy alone may 
not suffice. We are describing two aneph- 
ric patients with digoxin intoxication 
where despite further elevation of serum 
drug level in one and sustained high 
serum level in another following hemoper- 
fusion with amberlite XAD-4 resin filter, 
patients cardiotoxicity improved indi- 
cating that tissue level rather than ser- 
um levels may determine severity of brad- 
yarrythmias. 


1(L.S.) 2(R.K.) 

Creatinine 
Clearance 6.6/min 1,0/min 
Serum Pre~Perfusion 5.7 4.2 
Digoxin 
Level 12-hr. 

Post-Perfusion6,8 3.9 
Heart Pre-Perfusion 27 28 
Rate 12-h 

Poste PebFasiona7 45 


CONTINUOUS ASCITIC ULTRAFILTRATION WITH INTRAPER-~ 
ITONEAL REINFUSION IN REFRACTORY ASCITES. Evelyn 
Hwang*, Sudhir Mehta, Robert P. Eisinger, Richard 
A. Sherman, John A. Walker*, CMDNJ-Rutgers Med- 
ical School, Piscataway, New Jersey. 
Ultrafiltration of ascitic fluid with simul- 
taneous reinfusion of ascitic concentrate intra- 
peritoneally (AF) was performed 12 times on 8 pa- 
tients with hepatic cirrhosis and ascites. In 
all patients ascites was refractory to diuretics 
or renal function declined substantially with 
their use. Ascitic ultrafiltration was carried 
out with 2 catheters placed intraperitoneally and 
connected to a blood pump and external dialyzer 
(without dialysate flow). A mean of 4.8 liters 
(range 1.8L - 7.3L) of protein free ascitic 
fluid was removed over the 3-4 hour period of AF. 
All patients tolerated the procedure without 
evidence of worsening hypovolemia, renal func- 
tional deterioration or infection. 


N PRE-AF POST-AF pe 
BP 12 97/63 100/60 NS 
S.creat 12 2.9 2.8 NS 
BUN 12 60.5 61.8 NS 
S.alb 12 2.5 2.3 NS 
As.alb 4 0.48 1.2 <0.10 


Values within 1 day before and after procedure. 
*Paired T test, pre vs. past. 

AF shows promise as a treatment for ascites 
refractory to medical therapy. Limited exper- 
idence to date suggests that AF may have fewer ad- 
verse effects than alternative treatments. 
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CONTROL OF DIABETIC NEUROPATHIC PAIN BY AMITRIPTY- 
LINE (A) AND FLUPHENAZINE (F) IN MILD RENAL FAIL- 
URE. CA Mosley*, JA Mitas II and AM Drager*, 
Naval Regional Medical Center, San Diego,CA 92134, 

Both renal failure and diabetes mellitus have 
the potential complication of peripheral neuro- 
pathy with accompanying neuropathic pain. The 
mechanism may involve impaired vascular supply to 
sensory fibers. Some patients with insulin-de- 
pendent diabetes mellitus (IDDM) and normal renal 
function who develop neuropathic pain, experience 
subjective improvement in their disability by the 
use of F,A, or FHA, (JAMA 238:2291,1977). Four IDDM 
patients with diabetic nephropathy (DN) developed 
typical neuropathic foot pain and were treated 
with F (3-8mg/d), A 25-75mg/d), or a combination 
when unresponsive to a single drug. These pa- 
tients consisted of 3 females (age 35-72) and 1 
male (age 65) whose pain was not controlled by 
non-narcotic analgesics. There were no other 
known neurologic diseases, no accessory causes of 
peripheral neuropathy. The DN was characterized 
by (1) IDDM of at least 10 years; (2) >lgm pro- 
teinuria in 24 hr; (3) creatinine clearances of 
<60ml/min, reflecting pretreatment serum creati- 
nines of 1.5-2.8. In 2 of the 3 patients whose 
renal function remained stable during treatment, 
there was a significant response manifested as 
less pain subjectively and improved activity 
levels. One patient did not respond to any drug 
combination on F+A despite a rise in serum creati- 
nine from 2.8-7.8mg%. The only complication was 
transient disorientation of 2° to F which re~- 
solved after stopping F. We conclude these drugs 
may safely ameliorate the subjective symptoms of 
peripheral neuropathy in IDDM patients in the pres- 
ence of mild renal insufficiency. 


RENAL EFFECTS OF RADIOGRAPHIC CONTRAST MEDIA (CM) 
IN NORMAL SUBJECTS. S. K. Mukherjee, D. A. Ogden 
and M. A. Katz. Dept. of Medicine, Univ. of Ari- 
zona Med. Ctr. and V. A. Med. Ctr., Tucson, AZ. 

To determine the renal effects of CM in 14 nor- 
mal prospective renal donors, we measured renal 
function, serum electrolytes, osmolality, uric 
acid (UA), hematocrit, and 24 hr. UA excretion be- 
fore and after infusion intravenous pyelography 
(IVP) with 300 ml of 25% Hypaque. No significant 
change in BUN, serum creatinine, creatinine clear- 
ance, and 24 hr. urine volume was noted at 6 
hours, 1 day, 2 days, and 4-7 days following IVP. 
Serum UA concentration significantly decreased at 
6 hours (p<.05), 1 day (p<.01) and 2 days (p<.01) 
after IVP due to increased urinary UA excretion 
during the first 24 hrs. (p<.05). Serum sodium, 
osmolality and hematocrit decreased significantly 
(p<.05) and was associated with increased urinary 
osmolality (p<.0l1) and urinary specific gravity 
(p<.01) 6 hours after IVP. Only 1 case revealed 
1+ albuminuria and 10 cases showed urine sediment 
(US) changes (RBC 4-10/HPF in 5, WBC 5-10/HPF in 
4, hyaline casts in 4, granular casts in 1, urate 
erystals in 5, phosphate crystals in 4, oxylate 
crystals in 3 and tubular cells in 2) 6 hours 
after IVP. The US changes persisted in 3 cases 
(RBC 3/HPF in 1, WBC 4/HPF in 1 and hyaline casts 
in 2 cases) 1 day after IVP. This prospective, 
internally controlled study shows that IVP pro- 
duces only transient uricosuria and sedimenturia 
in the normal kidney. IVP does not lead to renal 
functional deterioration in normal subjects with 
normal renal function. 


@ 48 
AN EPIDEMIOLOGIC STUDY OF ANALGESIC NEPHROPATHY 


(AN). Thomas Murray, Paul Stolley, James Anthony, 
Rita Schinnar and Martin Goldberg. University of 
Pennsylvania School of Medicine, Philadelphia, PA 

AN is felt to be an important cause of end- 
stage renal disease(ESRD) in many countries, but 
the risk of developing ESRD after the use of 
various types and/or amounts of Analgesics(A) is 
not known. Certainly the importance of AN in the 
USA is not well-established. This case-control 
study investigated these issues. The cases were 
533 randomly selected dialysis patients(Pt) from 
Southeastern Pennsylvania. The 1047 controls(C) 
were matched on age, sex, race and hospital of 
origin. Pt and C were interviewed to determine 
type, amount, and duration of A use prior to the 
Pt's onset of ESRD. The relative risk(RR) of ESRD 
after A exposure was defined as the ratio of the 
incidence of ESRD in those exposed to A relative 
to that in those not exposed to A. 

Regular A use occurred in 14.0% Pt and 12.0% C. 
Seven percent Pt and 6.0% C took combination 
analgesics. Intake of A totaled >21 kg in 4.0% Pt 
and 4.0% C and lasted >1 yr in 7.0% Pt and 6.0% C. 
The risk of ESRD was not increased after the use 
of single ingredient A(regardless of amount or 
duration). More importantly, the risk of develop- 
ing ESRD after the use of combination A must not 
be large since it was not detected by this study. 

Thus, (1) the risk of developing ESRD after 
the use of A(relative to the risk if no A are 
used) appears to be smaller than previously expec- 
ted and (2) the amount of ESRD attributable to A 
use in the USA is apparently small. 


METOLAZONE TREATMENT OF PATIENTS WITH ACTIVE CAL- 
CIUM NEPHROLITHIASIS WITH OR WITHOUT HYPERCALCURIA. 
Fabio H. Oliveros, Luiz Nascimento, Manuel Martinez- 
Maldonado and Eugene Cunningham. Univ. of Puerto 
Rico, School of Med., Dept. of Med., San Juan, 
Puerto Rico. 

The effect of metolazone, a diuretic similar in 
action to the thiazides was evaluated in 38 male 
patients with active, recurrent calcium nephroli- 
thiasis. During the mean 3 year treatment period 
there was an overall reduction of new stone events 
from 2.14 stones/patient/year to .49 stones/patient/ 
year (77%). Urine calcium excretion (UCaV) de- 
creased from 230 + 19 mg to 132 + 12 mg/24 hr. 

(p < .001) at 4 months and to 112 + 7 mg/24 hr. 

(p< .001) at 13 months of therapy. Similar reduc- 
tions in stone incidence and calcium excretion were 
noted when these patients were divided according to 
pretreatment calcium excretion into normocalciuric, 
borderline hypercalciuric and hypercalciuric groups, 

Six other patients were refractory to treatment 
as indicated by failure to decrease calcium excre- 
tion and/or new stone events. Hospital evaluation 
through careful balance studies in these patients 
demonstrated that dietary restriction of sodium 
without modification of calcium intake or change in 
diuretic dosage was sufficient to reduce UCaV from 
227 + 12 to 113 t 27 mg/day (p <.001). 

Metolazone is an effective means of reducing new 
stone events in patients with idiopathic calcium 
nephrolithiasis with or without hypercalciuria. 

The effectiveness of metolazone to lower urine cal- 
cium excretion may be blunted by excessive sodium 
intake. 
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CLINICAL SIGNIFICANCE OF MESANGIAL IgM DEPOSITS IN 
THE IDIOPATHIC NEPHROTIC SYNDROME.V. Pardo,I. Ries- 
go*,G. Zilleruelo* and Jose Strauss.Lab.Serv.V.A. 
Hosp. and Depts of Pathology & Pediatrics.U.Miami, 
Florida. 

A subgroup of nephrotic patients with mesangial 
IgM deposits and minimal glomerular lesions or dis- 
eretemesangial proliferation(MIgM) has been individ 
ualized but clinical significance has nor been es- 
tablished. We reviewed data in 35 patients to de- 
termine the role of biopsy diagnosis in estimating 
response to therapy and prognosis. 

Forty biopsies from 35 patients were studied. 
Four cases had iterative biopsies; in 2 IgM was 
absent in one of the biopsies and in another there 
was a proliferative and sclerosing glomerulonephri- 
tis in the second sample. MIgM deposits were dif- 
fuse in 25(652%) and focal in 14(65%). Mesangial C3 
was also present in 14 (35%) and electron dense 
deposits in 9(21%). 

Age ranged from 11 months to 69 y.,median 10y. 
Median follow up was 5 y. and resulted in 20 cor- 
ticoresponders(57%Z) ,9 corticodependents(252) and 7 
corticoresistant (20%). At last follow up there 
were 23 proteinuric patients(65%) however only one 
developed renal failure. 

Seventeen cases of idiopathic nephrotic syndrome 
with minimal changes and negative IF were used as 
controls. Median follow up was 9 y. with 8 corti- 
coresponders (47%), 6 corticodependents (30%) and 
3 corticoresistants (172). 

We conclude that there is no difference in res- 
ponse or outcome in the vast majority of these 
patients with MIgM compared to those without Igs. 
and the establishment of a clinicopathologic 
entity is questionable. 


TREATMENT OF SYSTEMIC NECROTIZING VASCULITIS WITH 
PREDNISONE AND CYCLOPHOSPHAMIDE. J. C. Peterson, 
F. Horvath, J. P. Olsson and T., J. Fuller, Univ. 
of Florida Medical Center, Div. of Nephrology, 
Gainesville, Florida. 

Patients with necrotizing vasculitis (NV) and 
renal insufficiency (RI) have been reported to 
have a very poor prognosis even after treatment 
with prednisone (P). We therefore used P and 
cyclophosphamide (C) to treat eight patients 
(ages varied from 52 to 72 years) with NV and RI. 
All patients presented with lethargy, fever, and 
microscopic hematuria. Plasma creatinine values 
ranged from 2.9 to 9.4 mg/dl. Three patients had 
minimally depressed C3 levels. The following 
laboratory tests were either negative or normal: 
C4, ANA, HAA, cryoglobulins and total eosinophile 
counts. Renal angiography was unrevealing for 
large vessel abnormalities or aneurysm formation. 
All patients underwent renal biopsy. All biop- 
sies showed focal and segmental necrotizing vas- 
culitis. Patients were begun on P, 1 mg/kg and 
C, 2 mg/kg. Mean plasma creatinine (Porp) values 
before initiation of therapy and after 4 months 
of therapy were 5.9 and 2.5 mg/dl respectively. 
One patient died of unknown causes (autopsy was 
not performed) after 2 months of treatment (Por 
had diminished from 8.9 to 6.8 mg/dl). In the 
remaining 7 patients the mean Per is unchanged 
from the values at 4 months with a mean followup 
of 40 months. Four patients have undergone with- 
drawal without relapse. We conclude that therapy 
with P and C has had a major impact on the long 
term prognosis of patients with severe systemic 
NV with RI and may result in rapid improvement 
of RI. 


USE OF I-131 ORTHO-IODOHIPPURAN (OIH) TO MEASURE 
EFFECTIVE RENAL PLASMA FLOW (ERPF): CORRELATION 
WITH CREATININE CLEARANCE (CrCl). SJ Rosansky 
and SJ Harwood. Wm. Jennings Bryan Dorn Veterans’ 
Hospital, Columbia, South Carolina and Bay Pines 
Veterans’ Hospital, Bay Pines, Florida. 

The purpose of this study was to evaluate the 
use of OIH measured ERPF to monitor renal func- 
tion, by comparing it to routine CrCl measurements. 
ERPF was estimated from the amount of injected OIH 
remaining in the plasma using regression equations 
developed by Tauxe, et. al. (Mayo Clin. Proc. 46: 
524,1971). CrCl determinations were performed as 
routine tests for inhospital and outpatients. 

CrCl estimates were determined by a formula based 
on patient age, weight, and serum creatinine. 

Of 48 patients studied, 14 had to be eliminat- 
ed due to incomplete 24 hour urine collections 
determined by a greater than 50% discrepancy be- 
tween CrCl and formula. In the remaining 34 pati- 
ents the ERPF had a correlation coefficient of 
0.86 with measured CrCl (ERPF = 3.9 x CrCl + 52.7) 
and 0.81 with the formula (ERPF = 4.8 x formula + 
23.4). The correlation between creatinine clear- 
ance and formula was 0.94. 

In conclusion, routine creatinine clearance 
measurements were of questionable validity in 29% 
of the patients. The OIH-ERPF correlated well 
with creatinine clearance. The same day avail- 
ability of results and elimination of problems 
inherent in 24 hour urine collections may out- 
weigh the additional expense involved in using 
this radionuclide determination of renal function. 


IDIOPATHIC RENAL HYPERCALCIURIA(IHC) AND HEMATURIA 
IN CHILDREN. Shane Roy,III, F. Bruder Stapleton, H. 
Norman Noe* and Gerald R. Jerkins*, Depts. Peds. 
and Ped. Urology, Univ. Tenn. Ctr. Health Sciences, 
Memphis, Tenn. 

Although it has been suggested that painless or 
gross hematuria, dysuria, sterile pyuria or pro- 
teinuria may comprise a type of prodrome preceding 
actual renal calculus formation in patients with 
IHC, supportive evidence for this hypothesis has 
not been available. We report 10 children (M-3;F-7) 
with painless gross and/or microscopic hematuria 
who were shown to have IHC. One or more calcium 
oxalate renal calculi were identified in 5 child- 
ren before IHC was documented. No evidence of uro- 
lithiasis was present in the other 5 children. Fam- 
ily history of urolithiasis was positive in 8 pa- 
tients. Urinary calcium excretion was 4.1-7.7 mg/ 
kg/d(mean 5.5+0.35 SEM; n1<4.0mg/kg/d). Fasting 
urinary calcium/urinary creatinine (UCa/UCr) ratios 
were elevated in 9 patients (0.3+0.02 SEM; n1<0.2). 
Parathyroid hormone values were normal in 8 pa- 
tients. Renal biopsies performed in 2 patients 
prior to stone formation or discovery of IHC were 
normal. Hematuria subsided and no additional cal- 
culi occurred in 6 hydrochlorothiazide (HCTZ) 
treated patients. UCa/UCr decreased 23 to 95% in 
the 6 HCTZ-treated patients. We conclude that IHC 
may be a cause of asymptomatic gross or microscopic 
hematuria in children and that HCTZ therapy may 
prevent further hematuria and calculi. Testing for 
IHC is recommended in the initial evaluation of a 
child with unexplained hematuria, particularly if 
there is a family history of urolithiasis. 
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RENAL HYPOPROSTAGLANDISM (HPG) REVERSED BY FUROSE- 
MIDE (F) IN A PATIENT WITH HYPERTENSION (HT) AND 
HYPERKALEMIC RENAL TUBULAR ACIDOSIS (RTA). 

Są Sanjad, R. Hernandez*, F., Mansour*, Z, 
Friedman*, and L. Hill. Baylor College of Medi- 
cine, Department of Pediatrics, Houston, Texas. 

A 13-year-old W.F, was evaluated for severe HT 
(240/140mmHg) and hyperkalemic RTA (8.6mEq/L), 
HCO3 14mEq/L, Cl- 112mEq/L). HT was associated 
with increased plasma volume (50.7ml/kg body wt.), 
suppressed plasma renin activity (PRA 1.2ng/ml1/ 
hr.), decreased urinary excretion of aldosterone 
(1.4yg/24 hrs.) and enhanced fractional distal 
chloride reabsorption during hypotonic saline 
diuresis (CH20/Cc1+CH20 = 93.7%. Urinary prosta- 
glandin E2 excretion (UpGE2) was markedly dimi- 
nished and often undetectable (0-37ng/24 hrs.). 

Treatment with oral F completely reversed the 
HT and biochemical abnormalities above. UPGE2 
rose 10- to 15-fold and CC1/Cc1+CH20 showed an 
appreciable reduction to 81%, 


Pre F Post F 
B.P. 170/120mmHg 120/70mmHg 
Pict 6.4-8. 6mEq/L 4.0-4. 8mEq/L 
PRA 1.2ng/m1/hr. 12.8ng/ml/hr. 
UAldo l. 4pg/24hr. 18.8p¢/24hr. 
PHCO3 14-17mEq/L 22-25mEq/L 
CH20/Cc1+CH20 93.7% 81% 


UpcE2 ng/24hr. 16.45 È 12.5 378 + 138 

Renal HPG may play a mechanistic role in the 
syndrome by enhancing Cl- reabsorption in the 
ascending limb of Henle, leading to ECF volume 
expansion with secondary HT and hyporeninemic 
hypoaldosteronism. The therapeutic effect of F 
may be indicated at least in part by enhancing 
PGE? production or by antagonizing an inhibition 
of its synthesis. 


@ 39 
AMELIORATION OF HYPOKALEMIA BY AMILORIDE IN DIVERSE 
SYNDROMES ASSOCIATED WITH RENAL POTASSIUM WASTING. 
M. Schambelan, A. Sebastian, E.G. Biglieri*, R.C. 
Morris, Jr., I. Kurtz* and T. Maher*. Dept. Med., 
Univ. of Calif. Med. Center, San Francisco, CA. 
Amiloride (Am) is a natriuretic agent that di- 
minishes renal potassium (K) secretion by reducing 
the lumen-negative transtubular potential differ- 
ence in postmacula densa segments of the nephron. 
We evaluated the effect of chronic administration 
of Am on plasma K (Kp), urinary K (UgV), sodium 
(UNaV) and aldosterone (UaV) in 6 patients with 
hypokalemia (mean 2.84+0.2 mEq/L) and renal K 
wasting (UgV 72+6 mEq/24h) (4 patients with diverse 
renal tubular disorders [RTD], 1 aldosteronoma 
[APA], 1 idiopathic hyperaldosteronism [IHA]) and 
4 normal control subjects (NCS) maintained on a 
constant Na and K diet. In 6 subjects (2 RTD, APA, 
THA, 2 NCS) given 20 mg/day for 6-8 days, Am in- 
creased Kp, reduced U,V and increased UygV (mean 
AKp +0.5+0,1 mEq/L, pO.001; EAUgV -964+29 mEq, p< 
0.025; EAUyV +2114+38 mEq, p<0,005). In 4 subjects 
(2 RTD, 2 NCS) given 40 mg/day, the increase in Kp 
(AK, +1.2+0.1 mEq/L) was significantly greater than 
on the 20 mg dose (p0.001). The magnitude of the 
increase in for the group as a whole (n=10) cor- 
related significantly with both the magnitude of 
the reduction in UgV (p<0.05) and the increase in 
UyaV (p©.02). The natriuretic and antikaliuretic 
effects occurred despite marked hyperaldosteronism 
(mean UaV 73+9 and 1644+8 ug/24h on the 20 and 40 
mg doses, respectively; N 5-20). These results 
indicate that, in diverse syndromes of renal K 
wasting, chronic administration of Am can lead to 
renal K retention and amelioration of hypokalemia. 
Am is a potentially useful agent in the treatment 
of such disorders. 


8,-MICROGLOBULIN (8,-m) EXCRETION AS A 
PARAMETER OF RENAL DYSFUNCTION IN SJOGRENS 
SYNDROME (SS). G.H.C. Schardijn,* L.W. 
Statius van Eps, A.A.A. de Vries,* R.M. van 
Soesbergen,* A. van den Ende,* S, Kok.* 
Depts. of Medicine, Rheumatology, Clinical 
Chemistry, Slotervaart Hospital and Dept. 
of Clinical Chemistry, Antoni van Leeuwen- 
hoek Hospital, Amsterdam, The Netherlands. 
SS can be associated with renal tubular 
acidosis (RTA). As the urinary 8,-m excre- 
tion reflects proximal tubular d¥sfunction 
the 8,-m excretion was studied in 18 pa- 
tients with Rheumatoid Arthritis (RA) and 
30 patients with primary or secondary SS. 
In the SS group 6 patients showed an in- 
creased B,-m excretion (range 628-6564 
ugram, normal < 370 pg/24 h urine).Al1l 
these patients had an abnormal renal acidi- 
fication and concentration test, only 4 
of these an elevated N-acetyl-glucosamini- 
dase (NAG) excretion (331-1278,normal 
<= 120 nmol/h/mg.creatinine). In the RA 
group, only one patient, also suffering 
from diabetes, had an increased 8,-m 
excretion. Patients with RA and SS without 
RTA had comparable creatining clearances 
(mean 78 vs 79 ml/min/1.73 m“). Patients 
with RA or secondary SS had elevated NAG 
excretions (mean 214 vs 188 nmol/h/mg 
creatinine); patients with primary SS 
showed a normal NAG excretion (mean 78 
nmol/h/mg creatinine). As well as distal 
tubular dysfunction, proximal tubular in- 
volvement may occur more frequently in SS 
than assumed,judging from the Boom exætim. 


DISSOCIATION OF URINARY SODIUM FROM CHLORIDE 
DURING RENAL SALT RETENTION. Richard A. Sherman, 
Robert P. Eisinger. CMDNJ-Rutgers Medical School, 
Piscataway, New Jersey. 

110 episodes of renal salt retention (urinary 
sodium and/or chloride < 10 meq/L) were studied 
retrospectively to determine the significance of 
discordance of urinary sodium from chloride. In 
16 episodes the urinary sodium exceeded chloride 
by at least 15 meq/L. This disparity was asso- 
ciated with high obligatory anion excretion (due 
to penicillin, ketones or diatrizoate), a rapidly 
falling serum bicarbonate (due to resolving meta- 
bolic or developing respiratory alkalosis) or sub- 
stantial renal insufficiency (serum creatinine > 
3 mg/dl). In 14 of 110 episodes urinary. chloride 
exceeded urinary sodium by at least 15 meq/L. 
These patients were more often oliguric and had a 
higher mean serum chloride (p < 0.05) than pa- 
tients without this dissociation. 


{#Cl, +Na} {+Na, 4C1} {tNa, +C1} 


(N=14) (N=80) (N=16) 

N (%) N (2) N (4) 
Oliguria 8 (57)* 9 (11) 2 (13) 
Creat. > 3 2 (14) 9 (12) 6 (40)* 
Anion Load o (0) 6 (8) 6 (38)* 
Serum HCO3 > 1 0) 4 (6) 6 (38)* 


3 meq/L/d 
* p< 0.05 vs {+Na, +C1} 

In patients with oliguria, hyponatremia or met- 
abolic alkalosis, measurement of urinary sodium or 
urinary chloride alone will in a substantial num- 
ber of cases fail to detect renal salt retention. 
This may lead to inaccurate clinical diagnoses. 
Hence, when evidence is sought for renal salt re- 
tention both urinary sodium and chloride should 
be determined. 
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RENAL FUNCTIONS IN FABRY'S DISEASE, K.J. Sheth,* 
Medical College of Wisconsin, Department of 
Pediatrics, Milwaukee, Wisconsin. 

Progressive renal impairment resulting in renal 
failure in middle age is a major cause of death in 
Fabry's disease. There are few systematic studies 
of renal functions in young affected males and 
female carriers of Fabry's disease. We evaluated 
renal functions in 15 affected males (age 6-46 yr; 
plasma a-galactosidase [aG] <10% of normal) and 12 
females carriers (age 5-65 yr; aG 10-50%) from 5 
kindreds of Fabry's disease. Classical angiectases 
were seen in 6/7 males >16 yr. Hypertension was 
noted in 2/15 males and 2/42 females. Cer was 
reduced (<100 ml/min/1.73m") in 6/7 males >16 yr; 
while it was normal in 8/8 males <16 yr and 11/12 
females. Acidosis was only associated with ad- 
vanced renal failure in 4 males (aged 16,24,41,46 
yrs). Ability to acidify urine was normal in all 
but ability to concentrate urine was defective in 
14/15 males and 3/12 females. In 2/2 males Pitres- 
sin IM partially increased urine concentration. 
Proteinuria (0.5-3 g) was present in 8/15 males 
while 2/15 had hematuria. Lipid inclusions in 
urine sediment were present in 10/15 males and 
3/12 females. In 7/15 males electron microscopic 
exam of renal tissues showed classical "zebra- 
bodies". 4 males received renal transplant (2 
cadaveric, 2 live related donor). All 8 males <16 
yr have stable renal functions, 4/7 >16 yr have 
functioning renal grafts. Only 1/12 females (65yr) 
show renal impairment. Conclusions: In affected 
males (1) Renal functions deteriorate with age (2) 
Onset of renal failure is variable but can occur 
<25 yr (3) Inability to concentrate urine is the 
most common defect. (4) In carrier females, renal 
functions remain normal till later age. 
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EFFECTS OF MANNITOL IN THE PREVENTION OF RADIOCON~ 
TRAST (RC) ACUTE RENAL FAILURE (ARF) IN PATIENTS 
WITH PRE-EXISTING CHRONIC RENAL FAILURE (CRF). 
C.W. Old,* C.M. Duarte,* M. Siedlecki, L.M. 
Lehrner,* A.R. Henry,* and R.C. Sinnott, Dept. of 
Med., Nephrology Service William Beaumont Army 
Medical Center, El Paso, TX. 

A previous retrospective study evaluating 
Mannitol (M) in the prevention of RC ARF is 
confirmed in a double blind, randomized and pro- 
spective fashion. Twenty-seven patients (PTS) 
with established chronic renal disease, e.g., 
diabetes mellitus, hypertension, chronic glomeru- 
lonephritis received either DSW as placebo (P) 
or 50 gm M in 180 ml volume IV within 45 min. of 
the end of RC studies, e.g., IV pyelogram, arterio 
gram, venogram, The PTS were clinically euvolemic 
Peak serum creatinine (SC) was reached within 
48-72 hrs of the RC procedure. All PTS recovered 
without serious side effects. 


__ P group N=12 M group n=15 
pre SC 1.96 mg/dl 2.16 mg/dl 


o (1.6-3.8) (1.5-3.7) 
peak SC 2.96 mg/dl 2.37 mg/dl 
— (1.8-6.8) (1.8-4.0) 
asc 0.96 mg/dl 11 PTS $0.12, 4 PTS 40.25 
% A 46.5% 11 PTS 47.5%, 4 PTS $10.75% 


The most striking data occurred in the diabetic 
PTS. Three out of 4 in the P group had a signifi- 
cant rise in SC, whereas 3 in the M group did not. 

Thus we conclude, in this prospective study 
there is strong evidence that M plays a protective 
role in the prevention of RC induced ARF in PTS 
with pre-existing CRF. 


TORULOPSIS GLABRATA PYELONEPHRITIS WITH PAPILLARY 
NECROSIS. Robert A. Sirota, M.D. and Melvin Yudis, 
M.D., Dept. of Medicine, Abington Memorial Hosp., 
Abington, Pa. 

Torulopsis (T) glabrata is an ubiquitous yeast 
like fungus which is commonly regarded as a sapro- 
phyte of low pathogenicity in human urine. We 
herein report 2 cases of T glabrata pyelonephritis 
in which the organism was both invasive and de- 
structive and which required systemic therapy. 

Both patients had diabetes mellitus and prior 
urinary tract obstruction. One patient was a 62 
y.o. female with solitary kidney who presented 
with urgency of urination. GFR was 44 ml/min. 
Cystoscopy showed purulent hemorrhagic cystitis. 
Urine grew T glabrata and she was treated with 5 
Fluorocytosine. Urine culture became sterile. Six 
months later, she presented with urinary frequency 
and a GFR of 15 ml/min. T glabrata was grown from 
the urine. IVP showed papillary necrosis. A 14 day 
course of Amphotericin B was given with later im- 
provement in GFR to 30 ml/min. The second patient 
was a 62 y.o. male with prostatism and bilateral 
hydronephrosis whose azotemia improved with Foley 
drainage. Further rise in GFR occurred after a 
course of Amphotericin B for T glabrata urinary 
tract infection. 

Both of the above cases indicate how diabetes 
mellitus may predispose to T glabrata urinary 
tract infection. The presence of T glabrata in the 
urine together with renal insufficiency suggest 
that papillary necrosis may be present. The treat- 
ment of choice is Amphotericin B. Chronic sequelae 
of T glabrata urinary tract infection may include 
pyelonephritis, papillary necrosis, and chronic 
urinary frequency secondary to bladder shrinkage 
and scarring. 


8 ,-MLCROGLOBULIN (8,-m) AND 67GALLIUM 

(§7Ga) SCINTIPHOTOGRAPHY IN UPPER AND 
LOWER URINARY TRACT INFECTIONS (UTI). 
L.W.Statius van Eps,G.H.C.Schardijn% A.A.M 
Stout-Zonneveld,* H.R.Marcuse* C.Hoefnagel®#, 
S. Kok,* J.P. Persijn.* Depts. of Medicine 
and Microbiology, Slotervaart Hospital, 
Depts. of Clinical Chemistry and Nuclear 
Medicine, Antoni van Leeuwenhoek Hospital, 
Amsterdam, The Netherlands. 

7 Years ago the fluorescence test of 
antibody coated bacteria (ACB) and the Gal- 
liumscintigraphy (Ga-scan) of the kidneys 
were introduced. 2 Years ago we described 
the possibility to distinguish between up- 
per and lower UTI by estimating 24 h.urine 
ry B-m excretion.The present study compa- 
res the results of &8,-m excretion,Ga-scan, 
ACB test and intravefious pyelography (IVP) 
in 15 patients with upper and lIl patients 
with lower UTI. All patients with acute 
pyelonephritis showed an elevated 8,-m ex- 
cretion and Ga-uptake in one or both kid 
neys, while a positive result was only 
obtained in 7 cases by the ACB test.In the 
cystitis grou zthe B,-m excretion was not 
elevated and Ga-uptake was negative in 
all the cases, while false positive results 
with the ACB test were found in 3 patients. 
A follow-up study in 2 patients demonstrat- 
ed, that recovery was accompanied by a 
pgrmalization of the 8,-m excretion and 

Ga-uptake.After 7 years, the use of the 
ACB test for the diagnosis of acute pyglo- 
nephritis remains controversial. The Ga- 
uptake, although cumbersome and expensive, 


is useful for this purpose and urinary 
Bo-m excretion a welcome addition. 
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THE EFFECTS OF LONG TERM LITHIUM(Li) THERAPY ON 
RENAL FUNCTION. D.Steinmuller, C.Richards*, 
D.Weatherhead*, P.M.Hall, R.Greenstreet*, Cleve- 
land Clinic Foundation, t1eveland, Ohio and P.W. 
Hall, Metropolitan General Hospital, Cleveland, 
Ohio. 

Li therapy for manic depressive illness has been 
associated with chronic interstitial fibrosis and 
tubular atrophy (Hestbech et al, Kidney Int 12:205, 
1977) in addition to previously reported impair- 
ment of urinary concentration. In order to assess 
the clinical significance of long term Li therapy 
on renal function, we assessed glomerular filtra- 
tion rate (GFR) by iothalamate clearance, renal 
blood flow(RBF) by hippuran clearance, and creati- 
nine clearance(Ccr) in a group of eleven patients 
taking Li for a mean of 12 years. Mean age was 59 
years. Mean values (+SEM) in cc/min/1.7m2 for 
these determinations were GFR 71+ 6, Cer 74+ 8, 
RBF 723+ 53. When adjusted for age using covari- 
ent analysis there was a significant decrease in 
mean GFR in the Li treated patients compared to 
the group of normal kidney donors (p=.02). Mean 
RBF, when age adjusted, was not significantly 
different from normal (p=.42). Nine patients had 
GFR determinations < the 50th percentile for age 
adjusted controls. Eight of these nine patients 
also had Cer < the 50th percentile for previous- 
ly reported age adjusted controls. There was no 
other apparent explanation for the decrease in 
GFR in any of these patients. Urinalyses, intra- 
venous pyelograms, 24-hr protein excretions and 
urinary B2 microglobulin levels were all within 
normal limits. Mean maximum urinary osmolality 
after overnight dehydration and pitressin admini- 
stration was 658 + 133. These studies suggest 
that long term Li therapy does result in a small 
but significant decrease in GFR, as well as de- 
creasing urinary concentration ability. 
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LONG TERM EVALUATION OF CHILDREN WITH NEPHROTIC 
SYNDROME AND FOCAL SEGMENTAL GLOMERULAR SCLEROSIS. 
Amir Tejani,* Anthony D. Nicastri, C.K. Chen,* 
Khalid M.H. Butt, and K. Gurumurthy.* Downstate 
Medical Center, State University of New York, 
Depts. of Pediatrics, Pathology and Surgery, 

New York, New York. 

We studied the long-term outcome of 24 children 
with the nephrotic syndrome who showed the histo- 
logical lesion of focal segmental glomerular scle- 
rosis (F.S.G.S.) during the course of their ill- 
ness. The follow-up period ranges from 3-19 years. 
Fourteen children were steroid resistant (S.R.) 
and had F.S.G.S. at onset. Ten children were ini- 
tially steroid sensitive (S.S.) and had minimal 
change lesion which evolved into F.8.G.S.. S.R. 
patients were older 7.7 + 3.7 yrs. at onset, com- 
pared to S.S. patients 3.5 + 2.5 yrs. (p <.01). 
There were 10 females in the S.R. group, but only 
3 in the S.S. group (p <.02). More S.R. patients 
had hematuria-9/14 than S.S. patients-2/10 
(p <.05)..Growth retardation was seen in 9/13 
S.R. patients and 1/8 5.8. patients (p <.02). Af- 
ter initial biopsy S.R. patients reached end 
stage renal failure earlier 2.3 + 1.3 yrs, com- 
pared to S.S. patients-10 + 5.8 yrs. (p <.01). 
Ten of the-14 S.R. patients were dead, on dialy- 
sis, transplanted or in renal failure at the end 
of the follow-up, compared to 5/10 S.R. patients 
(p N.S.). A total of 11 patients received 17 kid- 
ney transplants. F.S.G.S. Recurred in 2 of the 14 
kidneys transplanted into 9 S.R. patients, and in 
1 of the 4 kidneys transplanted into 2 S.S. pa=- 
patients. Overall recurrence rate of F.S.G.S. in 
allografts was 18%. Our study suggests that the 
two varieties of F.S.G.S. occurring in nephrotic 
patients may be two different diseases, rather 
than a single disease with varied manifestations. 


DEVELOPMENT OF RENAL INSUFFICIENCY AFTER LONG- 
STANDING STEROID-RESPONSIVE NEPHROTIC SYNDROME. 
Eugene B. Trainin and Guillermo Gomez-Leon*. 
S.U.N.Y., Brookdale Hosp. Med. Ctr., Dept. of 
Pediatrics and Pathology, B'klyn, N.Y. 

The relationship between minimal-change disease 
and focal glomerulosclerosis has been a con- 
troversial issue - are these two distinct ent- 
ities or variations of a single disease? We de- 
scribe the case of a boy who developed the nephro- 
tic syndrome at 1-1/2 years of age, remained 
steroid-responsive for nine years, but then 
became steroid-resistant, associated with the 
development of progressive glomerular sclerosis 
and renal insufficiency. Such an evolution has 
only rarely been documented. We suggest that this 
adds evidence in favor of the opinion that 
minimal-change disease and focal glomerulosclerosis 
are not distinct entities. 


@ 20 
ADRENERGIC CONTROL OF EXTRARENAL POTASSIUM (K ) 
TOLERANCE IS MEDIATED BY A 8-2 RECEPTOR. K Tyler* 
R DeFronzo, M Bia. Yale Sch of Med. New Haven, Ct. 
We have recently shown,in human subjects, that 
epinephrine (epi) enhances and propranolol (prop) 
impairs K tolerance by altering extrarenal K dis- 
posal (KI 20:83'81). In order to confirm the ex- 
trarenal mechanism of action of this effect and to 
determine whether it is mediated via a 8-1 or 8-2 
receptor, acutely nephrectomized rats received a K 
load (0.17 mEq/100g over 1 hr) with or without low 
doses of different B agonists or antagonists. All 
rats (6-10 in each group) were on a constant K in- 
take for 7 d before study. Infusion of the drug 
was begun 30 min before and continued throughout 
the K load. Baseline plasma K was similar in all 
groups. In rats receiving epi (.025 ug/Kg/min), 
theincrement in plasma K after K loading (AP¢) was 
less (p<.005) than in controls (C) (2.2 + 0.T vs 
2.9 + 0.15 mEq/L in C). A lower APy was also ob- 
tained with more selective 8-2 stimulation with 
terbutaline (0.25 yig/Kg/min) (APy=1.7 + 0.05 mEq/L; 
p<.01T vs C). Following broad B blockade with prop 
at a dose (1 ug/Kg/min) which produced a 20% re- 
duction in isoproterenol-induced tachycardia, AP 
(3.9 + 0.1 mEq/L) was higher (p<.001) than in C. 
Selective 8-2 blockade with butoxamine at 30 and 
300 ug/Kg/min also impaired K tolerance. At the 
higher butoxamine dose, APy (3.7 + 0.2mEq/L;p<.005 
vs C) was similar to results with prop. In con- 
trast, selective 6-1 blockade with metoprolol (1.4 
ug/Kg/min) produced the same amount of 8-1 block- 
ade as prop but had no effect on K tolerance. Re- 
sults could not be explained by differences in 
blood pressure, pH, plasma insulin or glucose val- 
ues between groups.Conclusion: Extrarenal K dis- 
posal is regulated by the 8-2 adrenergic receptor. 
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SUBCUTANEOUS AND INTRAPERITONEAL DELIVERY OF 
INSULIN IN DIABETIC PATIENTS WITH KIDNEY DISEASE 
USING THE PEN PUMP. S.J. Updike, M.C. Shults Dept. 
of Med., G. Tuffli& Dept. of Peds., Hans Solinger§ 
Dept. of Surgery, Univ. of Wisc., Madison, WI. 

Nine difficult to manage insulin dependent 
diabetics were placed on a manually activated 
fountain-pen-sized infusion pump for subcutaneous 
or intraperitoneal insulin delivery. Each 360 turn 
of the dosing knob delivers 4 units of a mixture œ 
regular and long-acting U-100 insulin for each 
meal, The predominate insulin component was regular 
insulin (60-75%) used to control post prandial gly- 
cemia and was fine-tuned by home glucose monitor- 
ing. The long-acting-insulin component typically 
25-40% Ultralente insulin) was used to obtain basal 
insulinization, and is titrated against daily fast 
ing AM glucose. The PEN PUMP reservoir, a modified 
disposable 3 ml syringe, holds 300 units of U-100 
insulin, enough insulin for 3 or more days. The 
syringe reservoir luer-loks to a 20 inch microbore 
catheter. 

Six patients, 3 with advanced diabetic nephro- 
pathy, received PEN PUMP insulin subcutaneously for 
2-5 mos.(total: 15 patient mos.). Hgb A,C before 
PEN PUMP was 13.3+1.1 SEM and after PEN PUMP was 
10.94+0.2 SEM. 

Three additional patients, status post-kidney- 
transplant, RXed corticosteroid, received PEN PUMP 
insulin through an intraperitoneal catheter for 
5-11 mos.(total: 21 mos.). This catheter was 
placed without general anesthesia using a transcu- 
taneous pacemaker introducer. Hgb A,C for these 3 
patients before PEN PUMP was 15.3+0.6 SEM and 
after PEN PUMP was 9.7+0.5 SEM. In these 3 patients 
basal insulinization was achieved using 1 subcu- 
taneous injection/day of Ultralente insulin. 

We conclude that the 1 oz. PEN PUMP markedly 
improved glucose control in these patients. 


@ 48 
FUNCTIONAL AND STRUCTURAL EFFECTS OF LONGTERM LITH- 
IUM(Li) THERAPY; COMPARISON WITH AGE-MATCHED PSYCH- 
IATRIC PATIENTS(P} AND TRANSPLANT DONOR KIDNEYS (DK). 
R.G. Walker, W.M. Bennett and P. Kincaid-Smith 
Dept. of Nephrology, Royal Melb. Hosp., Australia. 
The renal effects of Li therapy remain contro- 
versial. Renal biopsies in 43 patients on stable 
Li therapy were compared with 25 age-matched DK and 
with 25 biopsies from P. Biopsies were analysed 
blind for % interstitial fibrosis(% inf) by point 
counting. Distal tubular function (maximum urine 
osmolality post vasopressin(maxUOsmVP) and fluid 
deprivation (maxUOsmFD) and minimum urinary pH 
post NH4Cl(minUpH) and glomerular filtration(gfr) 
5lcr EDTA Clearances (5lcrEDTA), serum creatinine 
(Cr) and serum beta microglobulin (B2) were estim- 
ated in Li and P. 
RESULTS (median values) Li P DK 


% inf 20.9 19.2 18.0 * 
gy (mmo1/1) 0.10 0.08 - baled 
CrEDTA (mls/min) 75 85 - kk 
B2 (ugm/1) 2.36 1.57 - ne 
MaxUOsmVP (mosm/kgm) 450 850 - kkk 
MaxUOsmFD (mosm/kgm) 450 759 - kkk 
MinUpH 5,7 5.0 - kkk 


*(Li vs DK p<.01);** p<.0l; *** p<.0001 
Measures of gfr were negatively correlated, whilst 
%inf was positvely correlated with age in both Li 
and P. There was no correlation between duration 
of Li therapy and gfr or tinf. The acute Li spec- 
ific distal tubular lesion was noted only in Li. 
CONCLUSION: Li induces functional abnormalities 
which have no structural basis when the degree of 
interstitial fibrosis of P is used as a control. 
Distal nephron dysfunction induced by Li may 
result in prerenal impairment of gfr. 


HLA TYPING IN BARTTERS SYNDROME (BS). A.Watson*, 
E. Bourke, V.B. Delaney*, M.S. Pollack*, B.Dupont*. 
Allegheny Gen Hosp., Dept of Med., Pittsburgh, PA& 
Sloan Kettering Inst. for Cancer Research, NY, NY. 
The studies were performed in a family of whom6 
sibs had BS as evidenced by plasma K = 2.2 + 0.2 
meq/L, relative kaliuria (64 + 9 meq/24/h) hyper- 
reninemia (12.7 + 2.3 ng/mi/h erect) relative aldo- 
steronism (70 + 8 nmo1/24/h). Hyperprostaglandin- 
uria (iPgE 2951 + 277, normal < 700), angiotensin 
resistance and juxtaglomerular hyperplasia. Fol- 
lowing hypotonic saline CH20 and CH20/CH20 + C(na + 
k) x 100 were significantly decreased compatible 
with impaired Cl-transport in the ascending limb. 
Five patients, 6 other sibs, 8 offspring and 
both parents, all unaffected, were typed for all 
well defined HLA-A,B,C, and DR locus alloantigens 
using a large battery of highly selected typing 
antisera. The LOD score for linkage of BS to HLA 
was calculated by the method of Morton (Am J Hum 
Genet 7,277,1955) assuming an intercross mating. 
The Z% score was used and the LOD score calculated 
using the HLA-A,B portion of the haplotype as a 
simple character since one affected patient has a 
paternal HLA-8/DR recombination and all of the 
patients shared the same paternal HLA-A,B haplo- 
type. The maximum LOD score for their paternal 
haplotype was 0.145 at a recombination frequency 
(RF) of 0.25 suggesting possible HLA linkage. How- 
ever, the LOD scores for maternal haplotypes were 
negative at all RF's. Although this is sometimes 
the case (because of relatively high RF's in ma- 
ternal chromosomes) for HLA linked genes which are 
at relatively large distances from the HLA complex, 
studies of additional families are needed before a 
conclusion can be drawn about HLA linkage to BS. 


@ 54 
EFFECT OF SALT INTAKE ON SODIUM HOMEOSTASIS DURING 
FUROSEMIDE ADMINISTRATION. C.S. Wilcox, W.E. Mitch, 
R.A. Kelly,* K. Skorecki,* T. Meyer,* P. Friedman,* 
P. Souney.* Dept. Medicine, Brigham and Women's 
Hospital and Harvard Medical School, Boston, Mass. 
Since others have suggested that a low salt 
diet decreases the natriuretic response to diuret- 
ics, we measured the acute natriuretic response, 
sodium (Na) balance and furosemide (F) kinetics of 
6 normal subjects given 40 mg/d F for 3 days after 
equilibration to a high (HS, 268 mMol/d) and low 
(LS, 17 mMol/d) Na diet. There was no difference 
in F excretion either with salt intake or between 
days 1 and 3. The acute increase in fractional 
Na excretion (FENa) after F was lower during LS 
than during HS on each day. Consequently, Na/F 
excretion was lower during LS compared to HS. 
FENa (p< 0.02) and Na/F excretion (p<0.02) de~ 
creased from day 1 to 3 during LS (but not HS) 
suggesting pharmacodynamic tolerance, However, 
cumulative Na balance was negative only on LS; 


Na Intake Na Output Na Balance AWt 
(mMo1/34) (kg) 
HS 804 793 +84 +20 +154 -0.2 + 0.3 
LS 51 198 F 43 -146 + 19% -0.9 + 0.34 


Mean +SD of cumulative totals for 3 days of F 
*, p<0.001, 

The striking difference in Na balance is 
accounted for by changes in Na excretion between 
doses, During HS, the Na loss with F was fully 
restored; during LS, acute losses were not restor~- 
ed even though Na excretion between doses decreas- 
ed. Thus, LS diminishes the acute natriuresis 
due to F and causes tolerance to F without alter- 
ing F excretion. In spite of this, Na balance was 
negative only during LS, Surprisingly, loss of Na 
was defended when Na intake was as high as 
260 mMol/d. 
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GAMMA-GLUTAMYL TRANSPEPTIDATE (GGTP) IN CHRONIC 
EXPERIMENTAL UREMIA. Carolyn Abitbol and Helene 
Rosenzweig*, Dept. of Pediatrics, State University 
of New York, Stony Brook, New York. 

GGTP is a membrane specific enzyme which 
functions in the transfer of amino acids (AA) from 
the circulating plasma AA pool to the intracellular 
cytosol. We studied alterations in the activity 
of GGTP imposed by chronic experimental uremia and 
malnutrition. Male Wistar rats were rendered 
uremic (U) by 7/8 nephrectomy and compared to pair- 
fed (PC) and ad libitum fed (AC) sham-operated 
controls. After 3 weeks of controlled feedings, 
the animals were sacrificed and the kidney and 
liver tissue analyzed for GGTP activity. 


GGTP Activity 


Kidney Liver 


Group uM/ mM/ uM/ mM/ 


(N) CR g tis mg prot g tis mg prot 
U(7) 2.941.280 47£485 28142015 0.67+0.35 6.646 

Pc(8) 0.3 .2 312475 15004156 0.254+0.16 2.2+1 
AC(8) 0.14 .3 222496 17214769 0.01+0.06 0.140 


Ssignificantly different from other groups. 


Renal activity of GGTP was significantly reduced 
in U. However, liver GGTP was significantly 
higher in U suggesting compensation by the 
hepatic enzyme. The chronic malnutrition of PC 
also appeared to increase hepatic GGTP activity. 
In conclusion, alterations of GGTP in chronic 
renal insufficiency may contribute to the known 
abnormalities of plasma and intracellular AA 
pools. 


POST OPERATIVE WOUND INFECTIONS IN ANGIO ACCESS 
OPERATIONS. R.J.Adamsons*,S.Borra.,B.Delano., 
V.DiScala. ,D. Dombeck.,E. Friedman. ,M.Ortega-Gaytan*., 
S.Hirsch*. ,C.Levitz*. ,P.Lundin. ,T.Manis.,T.K.Rao., 
H.Valenzuela*. ,S.U.N.Y¥.-Downstate Medical Center., 
Dept. of Surgery., Brooklyn, New York, 

One thousand-one hundred-thirty eight consecu- 
tive operations for internal angio access in upper 
extremities performed by one surgeon during five 
years in 3 hospitals were reviewed for wound infec- 
tions. Intraoperatively emphasis was placed on 
strict aseptic technique, liberal use of topical 
antibiotics and washing of wounds prior closure 
with provodine iodine. No systemic antibiotics were 
used for Cimino A.V. fistulae,but systemic anti- 
biotics were employed in all operations involving 
grafts. The antibiotic regimen consisted of pre- 
operative I.V. injection of gentamycin sulfate(80 b 
160mgs) and cephazolin sodium(1gm) followed by oral 
cephalexin(500mg)every 6 hours for 72 hours. 

No infections occurred in 355 operations without 
grafts. There were no infections in 352 operations 
for thrombectomy or revision of grafts. 5 infec- 
tions developed in 430 graft placement procedures 
and the grafts were lost.3 of these occurred in 
patients harboring infections at the time of surgey 

In operations dealing with grafts strict aseptic 
techniques combined with topical antibiotics,provo- 
dine iodine washing, and a short course of systemic 
antibiotics results in low infection rate (.63%).No 
grafts should be placed in presence of infection 
elsewhere in the body and other forms of dialysis 
chosen. Antibiotics are not necessary if grafts 
are not used. 
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RED BLOOD CELL (RBC) SENSITIVITY TO OXIDANT STRESS 
IN CHRONIC HEMODIALYSIS (HD) PATIENTS, 

Ronald K. Albright, M.D., Robert P. White, M.D. 
Bt. Luke's Hospital, Department of Nephrology, 
Bethlehem, Pennsylvania, 

Abnormalities of the principal anti-oxidant 
systems (glutathione, Vitamin £) have been report- 
ed in chronic HD patients. This increased suscep- 
tibility to oxidant stress coupled with exposure 
to reported oxidants such as chloramine and copper, 
could lead to oxidant induced membrane damage and 
account for the anemia, myopathy, and neuropathy 
seen in chronic HD patients. Therefore, using the 
RBC as an accessible membrane, we studied RBC 
sensitivity to H202 induced lysis in 53 chronic 
HD patients. 

Patients were selected randomly regardless of 
the etiology of their renal failure or transfusion 
requirement. Patients were tested pre-dialysis 
and 7 patients were also tested post-dialysis. 

The H 0 hemolysis test was performed according to 
a standard protocol (Farrel, JCI, 60:233-241, 1977) 
The percent hemolysis in dialysis patients ranged 
from 0 to 12% with a mean 2.1%, SD 2.78%. Control 
patients (8) ranged from 0 to 8.8% with a mean of 
3.4%, SD 2.5%. In the 7 HD patients tested after 
dialysis the hemolysis range was from 0 to 4.4% 


with a mean of .7%, SD 2.8%, 
We conclude that RBCs from chronic HD patients 


are not more susceptible to in vitro oxidant 
damage than normal RBCs. Therefore, clinical 
damage to RBCs that does occur in chronic HD 
patients from chloramine, copper or other oxidants 


reflects the strength of the oxidant and not an 
intrinsic defect of the uremic RBC. Furthermore, 


the low-grade hemolysis described in chronic HD 
patients cannot be attributed to a testable in- 
creased RBC susceptibility to oxidant damage. 


@50 

CARDIAC MYOCYTOLYSIS: PATHOLOGIC BASIS OF CARDIO- 
MYOPATHY IN DIALYSIS PATIENTS. M. Ali,* 

P.V. Prasad, R. Rigolosi,*, E.V. Braun, 

J. Frascino,*, R. Singer, A.O. Fayemi, R. Angeli, 
and J. Haft. Regional Hemodialysis Center, 
Teaneck, New Jersey. 

The incidence and extent of cardiac myocyto- 
lysis (disintegration of individual myocardial 
fibers) were investigated at autopsy in 17 
chronic hemodialysis patients with clinical and 
echocardiographic evidence of cardiomyopathy 
(dilated left ventricle and reduced ventricular 
ejection fraction, EF). There were 13 male and 
4 female patients with a mean age of 60.6 years 
and mean duration of dialysis of 32.2 months. 
The myocardium of 17 dialysis patients without 
cardiomyopathy (age and duration-matched) was 
also examined as controls (mean age 57 years, 
mean duration 31.5 months). Myocytolysis was 
scored on a scale of 0 to 5+ by 2 pathologists 
independently. The areas of acute, healing, or 
healed infarction were excluded from the 
histologic study. 

Advanced diffuse cardiac myocytolysis was ob- 
served in all cases of cardiomyopathy (4 cases, 
5+; 11 cases, 4+; 2 cases, 3+). By contrast, 
myocytolysis was mild and patchy in the majority 
of control groups (5 cases, 2+; 11 cases, I+; 

1 case, 0). The mean weight of the heart in 
cardiomyopathy group was 566 grams (controls, 481 
grams). The correlation of EF and myocytolysis 
in 17 cardiomyopathy and 10 control cases was 
statistically significant (R=.803; P<.Q1). 
These data appear to show that myocardial fiber 
loss due to myocytolysis formed the structural 
basis for cardiomyopathy in these patients. 
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LOSSES OF 25-HYDROXYVITAMIN D IN PERITONEAL FLUID: 
POSSIBLE MECHANISM FOR BONE DISEASE IN PATIENTS 
TREATED WITH CHRONIC PERITONEAL DIALYSIS (CAPD). 
Jirmiahu Aloni, Cidio Chaimovitch and Shraga Shany 
Department of Nephrology, Soroka University Hospi- 
tal, Ben Gurion University, Beer Sheva, Israel. 
Despite a good control of serum phosphate level 
bone disease still occurs in patients treated with 
CAPD. The purpose of this study was to determine 
if 25-hydroxyvitamin D (25-OH-D) penetrates the 
peritoneal membrane and whether peritoneal dialy~ 
sis induced losses may decrease plasma 25-OH-D 
levels. In 10 patients treated with CAPD the se~ 
rum 25-OH-D was 8.8 + 1.1 ng/ml, significantly. 
(p<{0.01) lower than in hemodialysis treated group 
(15.5 + 2.3 ng/ml, n=29), and in comparison with 
healthy controls (30.3 + 3.6 ng/ml). The mean 
total daily loss of 25-OH-D in peritoneal fluid 
was 1490+260 ng/24 hours. Only minor losses were 
detected in the rest urine. The serum binding 
capacity of 25-OH-D (1113+56 pmol/ml) was siani- 
ficantly (p¥0.05) lower in the CAPD group compared 
with normal controls (1495+79 pmol/ml). The mean 
daily loss of 25-OH-D binding protein in the 
dialysate was 153 + 28 nmoles per day. Significant 
correlation coefficients were found between 
25-OH-D and total protein in peritoneal fluid 
(r=0.83), and between peritoneal fluid 25-OH~D 
and 25-OH~D binding capacity (r=0.78). 
Conclusions: 1. Permeability of peritoneal membra- 
ne to proteins leads to losses of 25-OH-D binding 
protein; 2. Increasing losses of protein in the 
peritoneal dialysis fluid are associated with 
increasing losses of 25-OH-D; 3. Low levels of 
25-OH-D in plasma may aggravate the symptoms of 
bone osteodystrophy of renal failure in patients 
on CAPD. 


@ 23 


VASCULAR ACCESS SURVIVAL IN DIABETIC AND NON- 
DIABETIC HEMODIALYSIS PATIENTS. Linda C. Aman*, 
Nathan W. Levin, Francis Dumler, Henry Ford Hosp., 
Detroit, MI; David W. Smith*, University of Mich 
Statistical Research Laboratory, Ann Arbor, MI. 
Although diabetics now form a substantial pro- 
portion of the patient population, data analysis re- 
garding vascular access survival in diabetic is 
scanty. We have retrospectively studied arterio- 
venous fistula(AVF), bovine(BOV), and PTEF(PT) graft 
total survival(TS) and complication-free survival 
(CFS) in 88 diabetic(D) and 376 non-diabetic (ND) 
patients from 9 dialysis units in S.E. Mich. 
Percentage Survival 
ND(n=568) 6mo 12mo 18mo[D(n=142) 6mo 12mo 18mo 
AVF CFS 83.1 80.1 74.0|AVF CFS 71.7 60.0 51.7 
(n=338) TS 87.0 84.0 79.0| (m=60) TS 75.0 63.3 55.0 
BOV CFS 74.1 57.0 51.9[BOV CFS 75.4 56.9 52.3 
(n=158) TS 84.2 74.1 67.7| (n=65) TS 83.1 72.3 72.3 
PT CFS 66.7 50.0 38.9|PT CFS 70.6 58.8 47.1 
(n=72) TS 79.2 63.9 52.8] (n=17) TS 94.1 82.4 70.6 
Both CFS(P=<.0002) and TS(P=<0001) of AVF were sig- 
nificantly worse in D than in ND. However neither 
TS or CFS of BOV or PT were significantly different 
in D and ND. Interactions for age, sex, race and 
institution using Cox's multiple variable regression 
model were not significant. 
Complications requiring hospitalization 
ND T/PE Inf D T/Pf Inf 
AVF n=338 38.2% 6.2% AVF n=60 58.3% 1.7% 
BOV n=158 43.4% 15.1% BOV n=65 40% 13.8% 
PT n=72 40.2% 25% PT n=17 35.3% 0% 
(T=thrombosis Pf=Poor flow) 
While D patients with AVF have more complications 
than ND, these differences are not present with the 
use of BOV and PT. Unless blood vessels are ideal, 
the use of BOV and PT as primary hemodialysis 
access divices should be explored in D. 


@ 25 
CURRENT PATTERNS OF MEDICATION USE IN THE CHRONIC 
DIALYSIS CENTER. Robert J. Anderson, David 
Melikian,* and John Gambertoglio*. Univ. of Colo. 
Hlth. Sci. Ctr., Denver, Colo. and Univ. Calif. 
San Fran. Med. Ctr., San Francisco, Calif. 
Previous studies suggest that the presence of 
renal failure increases the likelihood of adverse 
drug reactions. Limited information is currently 
available regarding current patterns of medication 
usage in the dialysis center. We therefore sur- 
veyed the records of 1,023 patients undergoing 
chronic dialysis therapy in 27 dialysis centers 
located in 9 states. The mean number of medica- 
tions prescribed per patient was 7.7£0.5 while 24% 
of all patients were receiving > 10 medications. 
Increasing patient age, increasing duration of 
dialysis, in-center location of dialysis and the 
presence of underlying diabetic and hypertensive 
nephropathy were significantly associated with in- 
creased medication use. Dialysis center factors 
such as size, profit motive and teaching center 
affiliation did not affect medication usage. A 
high frequency of drug duplication (12%), dosage 
error (9%), potentially significant drug inter- 
action (15%) and use of contraindicated drugs 
(2.5%) was present. In many centers, a lack of 
individualization of use of several drugs was 
present. An extreme degree of intercenter vari- 
ability (ranging from 0 to 100% of center popu- 
lation) in use of several medications including 
iron, vitamin D and anabolic steroids was noted. 
The average yearly generic cost of the most com- 
monly prescribed drugs was $1,200. In view of 
studies suggesting that renal failure predisposes 
to adverse drug reactions, periodic assessment of 
medication usage should be undertaken in the 
chronic dialysis setting. 


AORTIC INSUFFICIENCY IN END STAGE RENAL 
DISEASE. H.C.Aquino,!.Castro*,J.C.Haertel?® 
L.0.Azambuja*, and P.R.Prates*. Fundação 
Universitaria de Cardiologia, Porto Alegre 
Rio Grande do Sul, BRAZIL. 

Aortic insufficiency(AI),thought to be 
due to either hypertension or anemia, has 
been described in patients(pts) with end 
stage renal disease(ESRD)maintained in he- 
modialysis. Hematocrit(Hct) and blood 
pressure(BP) of 8 ESRD pts were compared 
with echocardiographic(ECHO)(8 pts) and 
phonocardiographic(PHONO)(7 pts) findings. 
Pericardial effusion (PE) not clinically 
suspected was present in 3 pts by ECHO. 
PHONO showed no AI murmur in all pts. 


ECHO 
Pt Al PE Hct% BPmmHg 
(1. + + 23 170x90 
Group I (2 + - 24 170x100 
t3. + + 23 140x80 
(4 + + 30 200x125 
mean: 25 T70x98.7 
(5. - 21 140x90 
Group II(6. - - 23 100x70 
(7. - - 31 140x80 
(8. - 


- 20 110x70 
mean: 23.7 TZ5x77.5 


Hematocrit was about the same in both 
groups, but Group I pts, with aortic in- 
sufficiency, had a higher blood pressure. 
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FURTHER CLINICAL EXPERIENCE WITH THE COLUMN-DISC 
PERITONEAL IMPLANT. S.R. Ash, P. Jenkins, R. 
Wathen, K. Nolph and M. Sorkin. Hemodialysis Lab, 
Purdue Univ., West Lafayette, and St. Elizabeth 
Hospital, Lafayette, IN, and Universities of 
Wisconsin, Kentucky and Missouri, 

A peritoneal access device has been designed 
with the goal of minimizing the outflow obstruction 
and migration which frequently occur with the 
Tenckhoff catheter. The column-dise access device 
is comprised of two 2" diameter silicone sheets 
separated by 1/4" high columns. It is placed 
through a smal] hole in the anterior abdominal wall 
half-way between the umbilicus and symphysis pubis, 
and drawn against the anterior abdominal wall by a 
silicone exit tubing attached to its center. 

The new catheter has been tested in 14 patients, 
in 4 medical centers. Several patients had pre- 
vious failure of outflow with Tenckhoff catheters. 
Following placement, 2 catheters had outflow ob- 
struction (one due to omental involvement, and one 
due to fibrin), and 2 had post placement leaks. 

The rest functioned well for the duration of pa- 
tient dialysis (up to 18 months). The outflow rate 
for each catheter was found to be highly reproduc- 
ible, approximated 250 ml/min for the early phase 
of outflow. Most catheters drained the abdomen 
completely by 15 minutes. 

Recent design changes in the catheter have es- 
sentially eliminated outflow obstruction in dog 
studies and in further clinical trials. The lack 
of migration and persistence of function of this 
catheter may represent an improvement versus the 
Tenckhoff catheter. 


THE SPECTRUM OF PERITONITIS(P) IN URBAN CHRONIC 
AMBULATORY PERITONEAL DIALYSIS(CAPD) PATIENTS(PTS). 
Patricia Audet, Robert Feingold, Thomas Murray and 
Gail Morrison. Hospital of the University of 
Pennsylvania, Philadelphia, PA. 

In 12 months, 27 episodes of P in 14 pts(9M,5F) 
29-80 yrs of age, on CAPD occurred. P occurred in 
5 pts once, 6 pts twice, 2 pts three timgs and 1 
4 times. P was defined as a MBC >300 mm? with 
abdominal pain, cloudy dialysate and/or positive 
qram stain. All pts received a 1 gm loading dose 
of cephalosporin(C) antibiotic and the addition of 
250 mq of C to each CAPD exchange. After 48 hrs 
of C, 19/27 episodes of P responded with a 50% + 
in peritoneal WBC count, + in abdominal pain, and 
Ogram stain. The results are shown below: 

EPISODES OF PERITONITIS 


Response to C(N=19) No Response to C(N=8) 
Staph Epi 


Staph Epi 7 

Staph aureus 5 Psuedomonas 2 
Alpha Strep 1 Serratia 1 
Gram Ọ Bacillis 1 Horelia 1 
Culture © 5 Acinetobacter 3 


Of 8 episodes of P not respondina to C, 2 
occurred in pts with diabetes, 4 in pts with >2 
prior episodes of P and 2 with known diverticulae. 
Eight episodes of P responded with the addition of 
aminoglycoside antibiotic, but 2 pts with 3 epi- 
sodes of P died of medical complications. 

Conclusions: 1) Two-thirds of P responded with- 
in 48 hrs to C, 2) One-third of P did not respond 
to C but only after adding an aminoglycoside anti- 
biotic, 3) Pts with diabetes, more than 2 prior 
episodes of P and diverticulae are more likely to 
develop non-C responsive P, 4) Mortality occurred 
only in pts with non-C responsive P. 


CHARACTERISTICS OF ANEPHRIC (A) PATIENTS ON HEMO- 
DIALYSIS OVER 11 YEARS. M.M. Avram, A. Gan, A. 
Pahilan, The Long Island College Hospital, Brooklyn, 
New York. 

In a prospective study of 6 A patients of 158 
started on maintenance hemodialysis (MH) between 
1968-70 (3.8%) were compared to 50 nephric (NC) 
dialysis patients used as controls. The A group 
started dialysis at mean age 36.543.3 yrs. vs the NC 
group, 53.7211.5 yrs. A group had 5 females (83.3%) 
1 male (16.7%) vs. 46% females and 54% males in the 
NC group. Race distribution of A group, 5 black 
(83.3%), 1 Hispanic (16.7%). Race distribution in 
the NC group was 24 black (48%) and 26 caucasian 
(52%). Interestingly, the mean systolic blood pres- 
sure of the A group was 106.1215.1 and diastolic 
69.448.3, vs. NC group systolic pressure of 167.4t 
20.6 and diastolic 92.2+13.7 (P<0.05). The mean 
hematocrit (Het) of the A group was 21.2+2.3% vs. 
mean Hct of NC group of 25,843.4% (P<0.05). Other 
pertinent data in comparison of the A and NC groups 
on dialysis is outlined in the following tabulation: 


Age Het PTH Ca P 
A 36.5%3,3 21.2ł2.3 568.75335.3 9,211.1 4,370.6 


BP (S) BP (D) 
106.1£15.1 69.4t8.3 


NC Age Het PTH Ca P 


-7EIT. 23,4 931.3£803.5 8,541.1 4.94174 
BP (S) BP (D) 


167.4220.6 92,2213.7 


SS Age Het PTH Ca P 
P<0.05 0.05 P<0.10 NS NS 
BP (S) BP (D) 


This data infers that binephrectomized patients 


over 11l years on dialysis are younger, predominant- 
ly female and black and have significantly lower 
systolic and diastolic systemic blood pressures and 
lower Hcts than NC. A protective role for hypoten- 
sion, with lower Hct no barrier to survival and a 
possible protective effect of lower PTH is inferred. 


INTRAVENOUS (IV) VANCOMYCIN (V) IN THE TREATMENT 
OF GRAM-POSITIVE (G+) PERITONEAL DIALYSIS (PD) 

PERITONITIS. JC Ayus and JP Frommer, Baylor Col. 
of Med., Houston TX and Univ. of I11, Chicago IL. 

G+ cocci are the most common organisms responsi- 
ble for bacterial PD peritonitis. Conventional 
antibiotic treatment must be administered several 
times a day in order to maintain adequate drug 
levels in peritoneal fluid. Previous pharmaco- 
kinetic studies have demonstrated that one single 
dose (1 gm) of iv V will achieve optimal bacteri- 
cidal levels for G+ cocci in the peritoneal fluid 
of patients with PD peritonitis. Moreover, ade- 
quate levels of this antibiotic in the PD fluid 
will persist for an average of 16 days after a 1-gm 
dose. The present study was designed to prospec- 
tively assess the effect of V in the treatment of 
bacterial PD peritonitis in a population on chronic 
PD. Twenty-six consecutive episodes of bacterial 
PD peritonitis were evaluated in a group of 43 
patients on chronic PD. Seventy-two % of the epi- 
sodes were due to G+ cocci alone. The patients 
initially received 1 gm of iv V and an additional 
dose 48 hours later. This was followed by 4 more 
weekly 1-gm doses. Clinical and bacteriological 
response was evident within 48 hours after initia- 
tion of treatment in 95% of the cases. Na compli- 
cations occurred from treatment. 

We conclude that iv V is a safe and effective 
treatment of PD peritonitis secondary to Gt cocci. 
The fact that the drug is excreted very slowly by 
patients with end-stage renal failure permits wide 
spacing of the doses. This confers on V a unique 
advantage over other antibiotics since it can 
significantly diminish hospitalization requirements 
and costs in the treatment of G+ PD peritonitis. 
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FACTORS INFLUENCING PERITONEAL UREA CLEARANCE (Cy) 
AND PERMEABILITY (KoA). M Blumenkrantz, J Miller, A 
Lewin, M Roberts. Dept of Med VA Wadsworth, UCLA, & 
Cedars Sinai Med Ctr & Organon Teknika Corp, LA, CA, 
It has been suggested that Cy or KọA be routinely 
measured in PD patients in view of the possibility 
that recurrent peritonitis and/or prolonged therapy 
may decrease peritoneal membrane function. KoA theo- 
Fetically is independent of dialysate flow (Qp) and 
other factors that influence Cy. 57 clinical studies 
were performed using both intermittent and recipro- 
cating exchange to investigate the effect on Cy and 
K As of Qp (0.6-10 L/hr), residual volume (Vp,0-2.7 
L), stroke volume (Vs, 0.1-2.0 L), variable inflow, 
dwell and outflow times, and patient activity. 
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Cy increased with Qpsunexpectedly, KoA also incr- 
eased with Qp. Standardized activity compared to 
relative inactivity gave a 24 and 36% increase in 
Cy and KA respectively (p<.02). For a given Qp, 
prolonging dwell time increased Cy and KA. 

Qp appears to be the major factor influencing Cy 
and KoA. Activity, a heretofore unconsidered factor, 
also plays an important role. Vp is relatively un- 
important. Clinically K,A is influenced by the same 
factors as Cy probably due to incomplete perfusion 
of the total peritoneal area, inadequate mixing,and 
relatively static dialysate boundary layers. 
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EFFECT OF LONG TERM HEMODIALYSIS (HD) AND HEMOFIL- 
TRATION (HF) ON INTACT-PTH (I-PTH) AND C-TERMINAL 
PTH (C-PTH). J.P. Bosch,* S. Glabman, R. Geronemus,* 
A. Constantiner,* B. Von Albertini,* Mt. Sinai Sch. 
of Medicine, New York, NY. 

To evaluate the long term effects of HD and HF on 
I-PTH and C-PTH, 21 patients were studied for 12 
months. 10 on HD and 11 on HF. HD was performed 
using a dialysate Calcium of 3.5 mEq/l. HF was 
done in post dilution mode with a similar Calcium 
concentration in the substitution fluid. PTH was 
measured at 1, 3, and 12 months with a radioimmune 
assay for I-PTH anā C PTH (Upjohn Laboratories). 
Results: HD: In 5 patients I-PTH was elevated at 
the beginning of the study. At the end, 4 of these 
patients had even higher levels. In the remaining 
5 I-PTH was normal at the beginning and in 4 of 
them did not change during the 12 months. C-PTH 
was elevated in all 10 patients and did not change 
significantly. HF: In 8 patients I-PTH was ele- 
vated at the beginning and decreased significantly 
at the end of the study. In the remaining 3 I-PIH 
was normal initially and at the conclusion of the 
study. C-PTH was elevated in all 11 patients and 
decreased significantly. 

Conclusion: 1) No correlation was found in these 
studies between I-PTH and C-PTH. 2) HD does not 
arrest the development of hyperparathyroidism, as 
measured by I-PTH. HF, on the other hand, appears 
to do so. 3) The levels of C-PTH were elevated in 
all patients on maintenance therapy, and decreased 
significantly with HF. 
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ULTRAFILTRATION HEMODYNAMICS IN CONSCIOUS, UREMIC 
DOGS: EFFECT OF A DECREASING PLASMA UREA LEVEL. 
W.T. Chen, J.T. Daugirdas, R.R. Al-Kudsi*, C.J. 
Tsai*, J.E., Hano, U.L. Shang*, T.S. Ing. Hines- 
Loyola Medical Center, Maywood, IL, USA. 

Dialytic ultrafiltration was performed in 16 
conscious, acutely uremic dogs, studied 1-3 weeks 
after bilateral ureteral ligation and daily hemo- 
dialysis. On one occasion, the dialysate contained 
urea, bicarbonate, sodium, potassium, and other so- 
lutes according to their levels in plasma (U+). On 
another occasion, the same dogs were studied using 
a similar dialysate from which urea had been omit- 
ted (U-). In both instances, ultrafiltration was 
performed at a rate of 2.5 or 3.3% body weight per 
hour until mean arterial pressure (MAP), measured 
with blood flow stopped, decreased to less than 80 
mn Hg. Cardiac index (CI) by thermodilution, MAP, 
heart rate, total blood volume (TBV) by dilution 
of 1125_tagged albumin, and pulmonary artery and 
wedge pressures were comparable before each group 
of studies. 

After U-, both MAP (123 + 10 SD to 75 + 4.2 mm 
Hg) and CI (4.9 + 0.9 to 2.3 + 0.5 Lemin-l.m-2) 
were reduced and total peripheral resistance (TPRI) 
was increased (2072 + 352 to 2904 + 824 dyne-sec- 
em-5.M-2), End-point TBV was 70.3 + 7.2 ml/kg. 
With U+, end-point CI (2.10 + 0.51), TPRI (3260 + 
759), and TBV (70.2 + 8.0) were not significantly 
different from those of U7. Both plasma urea ni- 
trogen (UN) and osmolality (OSM) were similar after 
U+, whereas both UN (101 + 26 vs 57 + 19 mg/dl) 
and OSM (321 + 12 vs 308 + 11 mOsm/kg water) fell 
markedly after U-. 

The results suggest that, a falling plasma urea 
level per se has only minor effects on the hemody- 
namic response to ultrafiltration in this model. 
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ASSESSMENT OF QUALITY OF LIFE AFTER RENAL FAILURE: 
A METHODOLOGIC APPROACH. John B. Copley,*C.R. Mc- 
Cauley,* and J.P. Johnson. Walter Reed Army Med. 
Ctr.. Dept. of Neph., Washington, D.C., USUHS, 
Bethesda, Md., and Bryn Mawr College, Dept. of 
Psychol., Bryn Mawr, Pa. 

Physiological and psychological measures were 
combined to assess the quality of life of 59 
patients (pts) treated for end-stage renal disease 
(ESRD). Questionnaires were provided eligible pts 
assigned to one of four pt groups: 1. chronic 
hemodialysis (HD) 2. HD awaiting cadavaric trans- 
plant (cad tx) 3. successful cad tx 4. HD follow- 
ing unsuccessful cad tx. The groups were well 
matched in demographic characteristics; and serum 
chemistries and dialysis regimes for groups 1, 2, 
and 4 were similar. Patients with successful cad 
tx gave evidence of greater physical and occupa- 
tional rehabilitation than pts on HD. On measures 
of subjective quality of life, however, successful 
cad tx and HD pts were similar in reporting near 
normal affect whereas failed cad tx pts showed a 
diminished subjective quality of life, Moreover, 
virtually in al] measures where successful cad tx 
pts showed improvement over HD, failed cad tx pts 
did less well than HD. Considering all pts, 
therefore, these results suggest that cad tx may 
have limited value as an intervention to improve 
quality of life of pts with ESRD, and demonstrate 
the need for large scale studies to conclusively 
examine the impact of varying treatments on qual- 
ity of life in ESRD. In addition, since many of 
the most sensitive measures of group differences 
derived from previously validated techniques of 
social psychological research, these results 
demonstrate the potential usefulness of such mea- 
sures in evaluating therapeutic alternatives. 
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E¥FECT OF CHRONIC RENAL FAILURE AND REGULAR DIALY- 
SIS ON COGNITIVE PERFORMANCE. A. Czerwinski, J. 
Pederson, R. Hart*, Univ. of Okla. Heath Sci. Ctr. 
& V.A. Med. Cntr., Dept. of Med. & Dept. of Psych- 
iatry, Oklahoma City, Oklahoma. 

Age & education matched gps of non-dialysis re- 
nal failure (R) pts, dialysis pts (D), & control 
chronically disabled pts (C) were tested using 
measures of attention, memory, visuomotor speed & 
coordination. Dialysis pts were tested 19 to 29 
hours after dialysis. 

The 3 gps Beck depression scores increased, 
but did not statistically differ. Performance in 
gps (C) and (D) were not different and there was 
no correlation between years of dialysis (*+SD= 
2.742.7 yrs) and any of the tests. In contrast 
to gps (C) & (D), group (R) had significant impa- 
irment on 9 of 14 tests. 

Mean Score Selected Tests 


Tests GP-C GP-D GP-R *=p“.05 
Digit Vigilence 201 203 270* compared 
Digit Errors 2.8 3.6 8.2* C&D 
Trail Making 35 31 47* *ž=p S05 
Visual Reprod. 10 8 7** compared 
Face Memory 39 37 34* toc 


GP (R) test performance correlated with BUN and 
creatinine. 

Conclusion: The mild cognitive defects in dia- 
lysis pts may largely be attributable to the ef- 
fects of chronic disability; In this study evid- 
ence for dialysis associated cognitive deficits 
was not found and there was no correlation between 
years of dialysis and performance; In non-dialysis 
renal failure pts there were significant inverse 
correlations between serum BUN and creatinine and 
measures which require speed, accuracy and coordin- 
ated motor functioning. 


TEACHING DIALYSIS KINETICS WITH A MINICOMPU- 
TER. W. D. Davidson, Harbor-UCLA Medical Center, 
Department of Medicine, Los Angeles, CA. 

Dialysis kinetics are generally poorly understood by 
the majority of nephrology fellows in training. The 
equations describing intra- and inter-dialysis kinetics are 
well defined, but their apparent complexity limits their 
utility. For these reasons, we have taken the basic 
dialysis equations (Gotch & Sargent) and adapted them 
for use in an Apple H minicomputer with a 48K RAM, 
Applesoft ROM and a high resolution graphics capability. 
Three Basic language programs have been developed: (1) 
kinetics during dialysis, (2) kinetics during a single 
dialysis and interdialytic period, and (3) dialysis kinetics 
throughout a 2 week interval. The operator supplies 
values for each of the important dialysis variables: 
residual renal function, dialyzer clearance, time on dial- 
ysis, interdialysis time, volume of distribution, genera- 
tion rate, frequency of dialysis, and concentration of 
metabolite. The programs first present numeric data, 
e.g., postdialysis concentration and concentration at the 
end of the interdialytic period. The data is then 
presented graphically on a video monitor so that the 
exact shape of the kinetics curves can be visualized. 
The operator may then change one or more of the 
dialysis variables, resulting in the generation of a second 
set of kinetic numeric data and a second graph repre- 
senting the new dialysis data. The second graph can be 
visually compared with the first which is saved on the 
video screen. This process can be repeated numerous 
times allowing easy visual comparison of the effects of 
changing dialysis variables. By means of this technique 
the operator can self-learn the relative importance of 
each of the dialysis variables, and the effects of chang- 
ing them. This technique has proven particularly useful 
in teaching the quantitative aspects of dialysis kinetics 
to fellows in training. 


PROLONGATION OF CHRONIC PERITONEAL CATHETER 
SURVIVAL BY A MANIPULATION TECHNIQUE. Davis,R.*, 
Young, J.*, Diamond, D.*, Bourke, E. AlTegheny 
General Hospital, Depts. of Surgery and Medicine, 
Pittsburgh, PA. 

A major cause of Tenckhoff catheter malfunction 
is the development of blocking adhesions which are 
sucked against the catheter during the drainage 
phase. The method of catheter insertion has been 
modified in order to readily facilitate a rotatory 
manipulation which dislodges adhesions. 43 cathe- 
ters in 33 patients were observed for a minimum of 
1 year. The only complication encountered in 59 
separate manipulations was minor abdominal discom- 
fort during the procedure. The technique was suc- 
cessful in 73% of instances as judged by the 
reestablishment of dialysate drainage with signifi- 
cant prolongation of catheter survival. In the sub 
group of eight catheters which malfunctioned with- 
in 3 weeks of insertion manipulation was only of 
marginal benefit, the malfunction being attrib- 
utable to malposition of the catheter tip. In the 
remainder, manipulation prolonged mean catheter 
survival by 103%. Analysis of variance revealed 
that the mean survival of these catheters (17.3 
months) did not differ significantly from those 
which were not manipulated (18.8 months)(df 16, 
19F=0.91, p>>0.05). 95% of catheters had 3 or less 
manipulations but two which required 6 and 7 manip- 
ulations continued to function well at the termin- 
ation of the study at 18.3 and 12.7 months respec- 
tively. One manipulated catheter was functioning 
well at 40.7 months. The technique is also suc- 
cessful in the management of persistent infusion 
pain. Catheter manipulation is safe and simple. 

It prolongs catheter survival and significantly 
reduces the need for catheter replacement. 


ULTRAFILTRATION HEMODYNAMICS IN CONSCIOUS DOGS -- 
NORMAL VS ACUTELY UREMIC ANIMALS. J.T. Daugirdas, 
W.T. Chen, T.S. Ing, C.J. Tsai*, P.E., Razma*, J.E. 
Hano, M.J. Quon*, Hines-Loyola Medical Center, 
Maywood, IL, USA. 

Isolated ultrafiltration was performed in 16 non- 
uremic (N) and 13 uremic (U), alert, splenectomized 
dogs. Uremic dogs were studied 1-3 weeks after 
bilateral ureteral ligation and daily hemodialysis. 
Mean pre-study plasma urea nitrogen level was 92 + 
30 SD mg/dl. Seven dogs were evaluated in both the 
normal and uremic states, permitting paired analy- 
sis of data. Ultrafiltration was performed at a 
rate of 2.5 or 3.3% body weight per hour, until 
mean arterial pressure (MAP) measured with blood 
flow stopped, decreased to less than 80 mm Hg. 

Initial MAP and total peripheral resistance index 
(TPRI) were higher in the uremic dogs (MAP: 128 + 
12 vs 106 + 8.9 mm Hg, p < .001; TPRI: 2160 + 362 
vs 1824 + 376 dyne-sec-cm-5-M-2, p < .05). Initial 
thermodilution cardiac index (CI) was similar, 

U: 4.75 + 0.84 , N: 4,75 + 0.87 L-min-l-M-2, NS, 

as were initial heart rate, pulmonary artery and 
wedge pressures, and 1125 RISA blood volume. At 
end-point, heart rate was higher in the uremic dogs 
(149 + 31 vs 116 + 35 beats/min, p < .05). How- 
ever, both U and N dogs achieved comparable levels 
of TPRI (U: 3216 + 730, N: 3376 + 770, NS). End- 
point blood volume was also similar (U: 66.6 + 6.9, 
N: 65.0 + 5.2 ml/kg, NS), as were end-point pulmo- 
nary artery and capillary wedge pressures. Results 
of the paired experiments supported those in the 
larger, unpaired sample, 

The data suggest that, in acutely uremic dogs, 
vascular reactivity during ultrafiltration is not 
impaired. 
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@ 24 
DOES STRICT PHOSPHORUS (P) CONTROL POTENTIATE 0S- 
TEOMALACIA IN CHRONIC HEMODIALYSIS (CHD) PATIENTS? 
J.A. Delmez, J.C. Schwartz*, H.R. Harter, K.A. 
Hruska, M.D. Fallon*, E. Slatopolsky and S.L. Tei- 
telbaum, Washington U. Med. School, St, Louis, Mo. 
Osteomalacia (OM) has been described in CHD pa- 
tients with hypophosphatemia and in those follow- 
ing total parathyroidectomy. To evaluate the ef- 
fect of long term strict P control on the develop- 
ment of OM, 10 CHD patients (group A) were selected 
who consistently maintained pre-dialysis P levels 
between 4-5 mg/dl (mean duration=46.5 mo.). The P 
levels, 4,.31+.13, were determined every 1-2 mos. 
throughout their dialysis course. These were com- 
pared to 46 randomly biopsied (group B) CHD pa- 
tients (mean duration = 37 mo.) with a P=5.1+.11 
(P<.05) and to normal controls. All patients re~ 
ceived orai calcium (Ca) supplements and none were 
taking vitamin D. Group A had parathyroid hormone 
levels = 51 + 6 uleq/ml and group B=316 + 31 
(P<.02) (Normal range 2-10). The serial serum Ca 
levels were the same in groups A and B. Bone his- 
tomorphology showed: 


A B NORMAL 
R.O.V. 8741.0 13,441.34 2.0+ .6 
T.O.S. 46.7 $5.2 71.94 2.0% 12.6 43.4 
O/mm2 0.17 4.08 1.5 4 .25# 0.11 + .03 


(A vs. B: *PE, 001, +P<.01, #P<.02), R.O.V. 
relative osteoid volume, T.0.S.=total osteoid sur- 
face, 0/mm2=osteoclasts/mm2. The total bone vol- 
ume was the same for the 3 groups. Group A demon- 
strated significantly less osteitis fibrosa cys- 
tica than group B. Moreover, there was also less 
evidence of OM in group A. We conclude: long 
term strict P control in CHD patients does not 
lead to OM, and, to the contrary, is associated 
with improved bone histomorphology. 


@ 25 
LONG-TERM OBSERVATIONS OF PERITONEAL CLEARANCES IN 
PATIENTS UNDERGOING PERITONEAL DIALYSIS. Jose A. 
Diaz-Buxo, Joe T. Chandler, Charles D. Farmer, 
Phillip J. Walker, Kenneth L. Holt *and Samuel L. 
Orr# Nalle Clinic Kidney Center, Charlotte, N.C. 
The ultimate success of peritoneal dialysis as 
an alternative for renal replacement therapy de- 
pends on the preservation of peritoneal membrane 
integrity after prolonged exposure to dialysis 
solutions. A prospective study was initiated in 
1975 to study the effects of chronic peritoneal 
dialysis on peritoneal clearances and protein 
losses. Ten patients were studied for 26 to 71 
months. Peritoneal clearances for urea and 
creatinine were determined in 10 patients at one 
year intervals. Inulin clearances were performed 
in 4 patients initially and after 2 years. The 
mean clearances showed no significant change from 
the initial value to the end of the study. Dialy- 
sate protein concentrations also remained stable. 


Initial Final 
Curea (ml/min) 16.3513 15.072.6 
Cor (ml/min) 12.65 +2.4 11.0+1.0 
Cin (m/min) 3.46 $0.5 3.40.5 


D. Protein (mg/dl) 29.2 79.6 34.045.3 


Post-mortem examination of the peritoneum in two 
patients revealed normal structure and thickness. 
No correlation was observed between the number of 
episodes of bacterial peritonitis and changes in 
peritoneal clearances. The data suggest that 
peritoneal integrity can be preserved after many 
years of chronic peritoneal dialysis despite re- 
peated exposure to dialysis solutions and occa- 
sional episodes of peritonitis. 


ACUTE OSTEOLYTIC LESIONS FOLLOWING PANCREATITIS 
IN A DIALYSIS PATIENT. Alfred Drukker,* 

Baruch J. Hurwich, Eugene Libson* and 

Leah Dollberg*. Shaare Zedek Medical Center, 
Nephrology, Radiology and Pathology Depts., 
Jerusalem, Israel, 

A 42-year-old male maintenance hemodialysis 
patient suffered an attack of acute pancreati- 
tis. Conventional treatment resulted in quick 
recovery. Ten days after its onset his hands 
and feet became swollen, hot, red and painful. 
Multiple intramedullary osteolytic lesions of 
the metatarsals, metacarpals and phalanges, 
with cortical destruction and a number of 
fractures were found. These lesions subsided 
over a number of weeks and did not recur. He 
died 18 months later of unrelated reasons. 

At autopsy, the pancreas was normal but bone 
marrow fat necrosis and old pathological 
fractures were found in the involved areas. 
Iliac crest bone biopsies before the acute 
attack, a month later and at autopsy were 
consistent with (secondary) hyperparathyroidism. 

We believe that acute osteolytic lesions 
following pancreatitis are not "renal osteo- 
dystrophy" as such, but should be recognized 
as a possible complication in renal failure 
patients. 


@ 24 
IRON REMOVAL DURING CAPD. Ronald J. Falk*, William 
D. Mattern, Roger W. Lamanna*, Nancy C. Parker’, 
and Robert E. Cross*. Univ. of N.C. Sch. of Med., 
Depts. of Med. & Hosp. Labs., Chapel Hill, N.C. 
Since deferoxamine myselate (DES) removes iron 
best by slow, continuous parenteral infusion and 
chelates iron to form a soluble complex of mol. wt. 
617, we postulated that iron removal during CAPD 
would be more efficient than during maintenance 
hemodialysis (MHD). We studied iron removal in an 
ESRD patient with sickle cell anemia who presented 
with a serum ferritin of 3500 ng/dl and a hepatic 
iron concentration on biopsy of 2666 ug/100 mg wet 
weight (normal 7 ug/100 mg). Iron concentrations 
in dialysate were determined using a modification 
of the Autoanalyzer II ferrozine method (Clin Chem 
25: 1124, 1979). MHD treatments were done 3 times 
a week for 4 hours with a CDAK 1.8 hollow fiber dia- 
lyzer, at flow rates of 200 ml/min for blood and 
500 ml/min for dialysate. DES was given IV, 1500 
mg during the first 2 hours. Iron removal was cal- 
culated as the product of the concentration differ- 
ence across the dialyzer (at 0,1,2, and 4 hrs.) and 
effluent volume of dialysate, and validated (5%) 
by collecting the entire effluent and determining 
its volume and ion concentration (n=10). Mean (+SD) 
iron removal was 16.5 + 4.1 mg/dialysis (n=6), and 
49.6 £ 7.0 mg/week (n=2). CAPD was done with 1 
liter exchanges (5 bags/day). Average drain volume 
was 6462 t 80 mg/day. DES was given IV, 1500 mg 3 
times a week, to simulate the MHD protocol, and was 
added to the bags for a week, 250 mg/bag. Weekly 
iron removal was 78 mg with IV DES and 88 mg with 
DES in the bags. From these data, we project a 
potential yearly iron removal of 4.6 gm during CAPD 
and 2.6 gm during MHD, and conclude that the addi- 
tion of DES to the dialysate during CAPD is simple 
and effective method for iron removal. 
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AN OUTBREAK OF NON-A, NON-B HEPATITIS IN A 
HEMODIALYSIS UNIT. G.H. Farboody*, G.A. 
Posen, K.R. Chaudhary*, Ottawa Civic 
Hospital and National Health & Welfare, 
Ottawa, Ontario, Canađa. 

This is a report of an outbreak of non-A, 
non-B hepatitis(NANB)in our hemođialysis 
unit. It involved 13 pnts and 1 nurse. The 
diagnosis was made by elevation of serum 
transaminases (SGPT,SGOT) in the absence of 
non-viral causes of liver cell damage and 
lack of serological evidence of hepatitis 
A, B, cytomegalic and Epstein-Barr virus 
infection. 

The first case was a pnt who was HBsAbt 
who developed a rise in liver enzymes. 6 
ňnths later a nurse developed elevated en- 
zymes. There were no further cases for 15 
mnths and then in the succeeding 19 mths 12 
pnts developed the condition. 

Of 14 cases,7 never received blood; 5 
were asymptomatic, 4 had fatigue and anor- 
exia, 3 had arthralgia, 2 jaundice and 2 
had hepatomegaly. Enzymes have remained 
elevated in 10 cases. The nurse may have 
acted as the carrier as she developed a 
contact dermatitis and was working with 
weepy lesions on her hands. Although she 
showed no evidence of chronic active hepat- 
itis it is known that the carrier state for 
NANB can occur without enzyme elevation. 

NANB hepatitis is a potentially serious 
problem in hemodialysis units. The initial 
case may arise from transfused blood or 
from a carrier. Because of the difficulty 
in diagnosing the carrier state any pnt 
with NANB hepatitis should have continuous 
isolation, 


ZINC THERAPY FOR IMPOTENCE IN DIALYSIS PATIENTS 
P.A. Fein, S.A, Rizvi, M.M. Avram, The Long Island 
College Hospital, Brooklyn, New York 

The effectiveness of zinc therapy as a treatment 
for impotence in dialysis patients is controversial, 
We studied 10 impotent patients on maintenance hemo- 
dialysis, Seven patients were dialyzed for 6 consec- 
utive weeks against a standard dialysate to which Zn 
acetate was added (0.4 mg 2n/1). Three other pa 
tients were treated in the same manner after entering 
the study, but were not given Zn until after 6 weeks 
and then were treated for 6 weeks with Zn, 

Serum Zn, PTH, LH, FSH, prolactin and testosterone 
were measured before and after 6 weéks of treatment. 
In the initial Zn supplemented group, 5 out of 7 
patients reported improvement in sexual function. 
None of the non-Zn patients improved during their 
initial treatment period, but 1 out of 3 did improve 
when dialyzed ďgainst the Zn acetate, 

The 6 patients who responded tended to be younger 
(49*10 years versus 6043 years), had initial lower 
Zn levels (75£21 mçg/dl versus 86¢21 mcg/dl), had 
higher initial prolactin levels (51.2+63.8 versus 
19.344.3) and lower LH (30.7%13.7 miu/ml versus 
86,9*75,2 miu/ml). The responders also showed a 
significant increase in Zn levels (75.2421 mcg/dl 
to 109.8345 mcg/d1) (P<.05), a decrease in prolactin 
(51,2263,8 to 24,6410.2) and a slight increase in 
testosterone (3,232.3 ng/ml to 4,842.2 ng/ml) 
(P<.1). 

Of interest is that PTH was significantly in- 
creased after the 6 weeks of treatment (3014105pgEq/m1 
to 478+277pgEq/m1) (P<.025). 

This study suggests that Zn therapy does benefit 
some impotent dialysis patients and that younger 
patients are more likely to benefit. Possibly an 
initial low Zn level and high prolactin level may 
also predict response, but further studies are 
necessary. 


@ 50 

FOCUS ON TOTAL BLOOD CONCENTRATION OR FREE PLASMA 
CLEARANCE TO PREDICT THE REMOVAL WITH HEMODIALYSIS 
OF AN AGENT EXHIBITING NON-LINEAR PLASMA PROTEIN 
BINDING. Felix J. Frey*, Brigitte M. Frey*, John 
Gambertoglio*, les Z. Benet*, Wiliam J. Amend. 
University of California, Schools of Medicine and 
Pharmacy, San Francisco and Med. Poliklinik der 
Univ. Bern, Switzerland. 

The purpose of the study was to quantify the 
impact of nonlinear plasma protein binding (NPB) 
of an agent on its removal by hemodialysis. Pred- 
nisolone (P) (10-100 mg) was given I.V. to 10 re- 
nal transplant patients on hemodialysis for ATN. 
Dialysate, afferent (a) and efferent (e) blood and 
plasma samples were collected simultaneously in 67 
instances. Total (TP) and unbound (UP) predniso- 
lone concentrations in plasma and total concentra- 
tions in blood were assessed by high performance 
liquid chromatography and equilibrium dialysis. 
The amount of P lost as measured directly in the 
dialysate was predictable after correction for ul- 
trafiltration (21.8 + 13.8 pg/min, x + SD) using 
a~e blood concentration differences (20.1 + 15.22 
ng/min), but not using a-e TP measurements (13.1 + 
9.33 ng/min). The amount of P lost in the dialy- 
sate per unit of time increased linearly with UP 
(r2:0.96) and hyperbolically with TP. The latter 
hyperbolic relationship is adequately described by 
the equation for NPB using affinity and capacity 
constants for albumin and transcortin (r©:0.98). 
Thus, the clearance of TP is concentration depen- 
dent, while the clearance of UP is a constant (76 
ml/min). CONCLUSION: Free clearance values or 
measurements of a~e blood concentrations are man- 
datory for a drug showing NPB so as to predict the 
amount lost in the dialysate. 


@ 50 
RECIRCULATION DURING SINGLE-NEEDLE FEMORAL 
HEMODIALYSIS. T.A. Fried.* (Introduced by J.H. Stein). 
University of Texas Health Science Center. San Antonio, 
Texas. 

In monitoring the serum potassium levels during single- 
needle hemodialysis of a patient with acute renal failure 
and hyperkalemia, we noted a marked discrepancy be- 
tween the peripheral vein levels (6.9 mEq/L) and those 
drawn from the arterial dialysis line (4.3 mEq/L). This 
observation suggested a substantial amount of recircula- 
tion using this technique. We therefore prospectively 
examined the degree of recirculation in single-needle fe- 
moral dialysis and in conventional double-needle A-V 
fistula dialysis. This parameter was measured during ten 
dialyses in five hemodialysis patients (two acute, three 
chronic) undergoing single-needle (Shaldon catheter) 
femoral dialysis using a Drake-Willock single-needle 
device. The results were compared to those found in five 
chronic dialysis patients during ten standard double-needle 
fistula dialyses. Recirculation was calculated as S-A/S-V 
(S=peripheral vein BUN, A=arterial dialysis line BUN, 
V=venous dialysis line BUN), (P. Keshaviah; Trans. Amer. 
Soe. Artif. Int. Organs, 1976 p369). Blood flow rates and 
transmembrane pressures were similar in both single 
needle femoral and double needle fistula dialysis. The 
blood flow rates ranged from 180 to 220 ml/min. while the 
transmembrane pressures varied between 150-280 mmHg. 
Recirculation in the femoral single-needle dialyses was 
44.38% + 4.35 (SD) compared to 3.98% + 3.69 (SD) in 
double-needle dialysis (p <0.001). 

This finding indicates that significant recirclation 
oceurs in single-needle femoral dialysis which may result 
in ineffective clearance rates. Further, when monitoring 
the efficiency of single-needle dialysis particularly in the 
treatment of hyperkalemia blood should be obtained from 
a peripheral vein rather than the dialysis lines. 
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COMPARISON OF TICLOPIDINE (TCP) AND HEPARIN (H) ON 
HEMODIALYSIS (HD) IN DOGS. .M. Gross*, H. Bush*, E. 
Burke*, M, Tobin*, R. Hamburger, and W. Flamenbaum. 
Boston VA Medical Center, Boston, MA, 

The study was performed on 10 uremic dogs to 
compare the efficacy of low dose H and low dose H 
plus TCP as anticoagulants for HD. Dogs were made 
uremic by bilateral ureteral ligation, and vascular 
access was obtained with the creation of an arter- 
tovenous shunt. The lowest H dosage was determin- 
ed by systematically decreasing the H dosage until 
the dialyzer restdual blood volume (RV, ml) in- 
creased significantly but before any gross clotting 
(GC) occurred. This H dosage was 100 u/kg. TCP 
was administered by gastric lavage at a dose of 
50 mg/kg starting 72 hrs. prior to HD and continu- 
ing throughout the period of HD (4 days). Each 
dog that was hemodialyzed with TCP alone demon- 
strated GC of the artificial kidney by 2.5 hrs. 
Parameters followed to assess the efficacy of HD 
included: Dialysance of urea and creatinine, 
ultrafiltration rate, RV, GC episodes and platelet 
count (PC % baseline). 

A lesser degree of HD associated thrombocyto- 
penta as well as a lower RV and fewer episodes of 
GC were observed in the H plus TCP group as 
compared to the H alone group. Other parameters 
were not significantly different between the 2 
groups, 


PC RV GC 
H 44 30 6/20 
H + TCP 74 17 0/20 
P <0005 ¢.005 <.005 


In conclusion TCP at the dosage employed cannot be 
used as the sole anticoagulant for HD. It may be 
useful when added to low dose H. The preservation 
of rC, reduction of RV and decrease in GC episodes 
would suggest clinical benefit. 


@ 22 

RAPID CORRECTION OF SEVERE LACTIC ACIDOSIS 
WITH MASSIVE ISOTONIC BICARBONATE INFUSION 
AND SIMULTANEOUS ULTRAFILTRATION, 5. Gudis,* 
S. Mangi,* M. Feinroth,* J.E. Rubin,*, E.A. Friedman, 
and G.M. Berlyne. Brooklyn VA and Downstate Medical 
Centers, Brooklyn, NY. 

The treatment of patients with severe lactic 
acidosis (LA) with hypertonic sodium bicarbonate 
(NaHCO3) can lead to sodium retention, fluid over- 
load, & hyperosmolality. In order to avoid these 
complications we treated 2 patients with severe LA 
with a new technique of infusing massive amounts of 
isotonic NaHCO3 & removing the excess sodium & 
fluid with simultaneous ultrafiltration. The patients 
had already received 1016mmol and 704mmol of 
hypertonic NaHCO3. Ultrafiltration utilized a Cordis 
Dow 4000 dialyzer. The volume of ultrafiltrate 
produced was replaced with D5W containing NaHCO3 
at a mean concentration of 142mmol/l. The results 
of the procedure are as follows: 


Patient I Patient II 

Pre Post Pre Post 

pH 7.00 7.36 7,00 7.27 

pCO2 (mmHg) 14 28 23 32 

serum HCO3 (mmol/l) 3.5 15.7 5.3 14.0 

serum Na (mmol/l) 148 146 159 145 

serum lactate (mmol/l) 32 32 42 42 
total HCO3 infused (mmol) 1125 968 


During & after the procedure, the patient's blood 
pressure remained stable or rose, excess fluid was re- 
moved, & a higher pH was maintained. We conclude 
that isotonic NaHCO3 infusion with simultaneous ul- 
trafiltration is a safe & rapid method of correcting 
the metabolic status of patients with severe LA with- 
out the complications of sodium retention, fluid over- 
load or hyperosmolarity. 


@ 43 

FURTHER CHARACTERIZATION OF DIALYZABLE SERUM 
INHIBITOR OF HEMATOPOIETIC CELLS. Robert A. 
Gutman and Nancy E. Strange*. Durham VA and Duke 
University Medical Centers, Durham, North 
Carolina. 

We have previously demonstrated and partially 
characterized a substance in uremic serum which 
inhibits DNA and hemoglobin synthesis in an in 
vitro preparation of rabbit marrow (KI 18:715, 
1980). Sera from 21 maintenance dialysis 
patients randomly assigned (VA cooperative study) 
to peritoneal dialysis (PD) or hemodialysis (HD) 
treatment, caused 55 + 21 (S.D.)% in this 
preparation. These same sera inhibited DNA 
synthesis by PHA-stimulated human lymphocytes (61 
+ 19%) and the degree of inhibition in the two 
different cell systems was highly correlated (r = 
63, p < .01). The response to PD and HD 
patients’ sera was indistinguishable. In the 
lymphocyte studies, RNA synthesis (uridine 
incorporation) was equally inhibited after 72 
hours of cell incubation but was detected earlier 
(48 hour pulse label caused 31% inhibition vs. 0% 
for DNA). Because of renewed interest in the 
inhibitory potential of parathyroid hormone 
(PTH), uremic serum was treated with sepharose 
gel-bound anti-human PTH capable of adsorbing 30 
ng/ml of PTH and then re-tested. The activity 
was not removed by this antibody. These data 
show that the inhibitor of marrow cell activity 
is capable of inhibiting lymphocyte activity as 
well. Moreover, the substance does not appear to 
be PTH and probably has a more direct effect on 
RNA synthesis. Finally, HD and PD patients 
appear to be indistinguishable in this regard. 


NEUROPSYCHOLOGICAL VARIABLES IN C.A.P.D. PATIENTS. 
Thomas R, Harder, and Elliott N. Schwartz, 
Oakland, California. 


Because of the difficulty assessing appropriate 
candidates for chronic anbulatory peritoneal di- 
alysis (C.A.P.D.), a comprehensive neuropsycho- 
logical evaluation was administered to 24 end 
stage renal disease (ESRD) patients, who were po- 
tential candidates for the new dialysis procedure. 
Each patient was given a complete neuropsycholo- 
gical test battery assessing levels of intellec- 
tual, academic, memory, psychological and neuro— 
psychological functioning. This battery was uti- 
lived to determine, retrospectively, variables 
for prospective use which might be predictive of 
success or failure as a C.A.P.D. patient. Pre- 
liminary results of six month follow-up evalua- 
tions (6 patients) indicate that most "success- 
ful" C.A.P.D. patients recover significant cog- 
nitive, memory, neuropsychological functioning 
which were depressed while undergoing hemodialy— 
sis; 2 out of 2 uremic non-dialysis patients 
started on C.A.P.D. demonstrated significant im- 
provement from uremic encephalopathy. Neuropsy- 
chological disorders found on initial evaluations 
enabled staff to individualize treatment for each 
patient. Also, subjective feelings of increased 
well being are confirmed by objective neuropsy- 
chological data. In conclusion, the battery can: 
1. assess neuropsychological improvement; 2. pre- 
dict which patients will succeed on C.A.P.D.; 3. 
provide individual training programs for each 
patient. It is hoped that 1,2, and 3 will im 
prove long term results. 
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ASCITIC ULTRAFILTRATION WITHOUT USING A DIALYSIS 
MACHINE:A NEW TECHNIQUE. M.K.Hariprasad, P.K.Paul¥ 
R.P.Eisinger, N.E.Gary, J.E.Timmins,* Hornell, NY 
and CMDNJ-Rutgers Med. School, Piscataway, N.J. 

Dialysis of ascites successfully corrected ure- 
mia and decreased fluid load in a patient with ad- 
vanced alcoholic cirrhosis, massive ascites and 
hypotension. Following renal recovery, just asci- 
tic ultrafiltration and not dialysis was required 
for removal of excessive ascitic volume. Thus an 
extracorporeal circuit (14 gauge intra-abdominal 
inlet and outlet catheters, a roller pump, a dia- 
lyzer and a Hoffman's screw clamp on the outlet 
line) was devised. 

A 4 hour ascitic ultrafiltration was performed 
without using a dialysis machine. The concen- 
trated ascites was reinfused into the abdomen. 
Body weight decreased from 61 to 53.3 Kg, creati- 
nine clearance increased from 1.9 to 8.8 ml/min, 
ascitic albumin was raised from 2 to 2.4 gm/dl, 
serum albumin rose from 2.7 to 4.1 gm/dl and serum 
Na from 110 to 122 mEq/l. Complications associ- 
ated with peritoneo-venous shunting were not ob- 
served. Anticoagulation was not necessary. This 
new technique was repeated weekly for 3 penths 

Radiolabelled human serum albumin (I HSA) 
was instilled into the peritoneal cavity to demon- 
strate backflow of ascitic albumin from abdomen to 
blood; 17% of ascitic tagged albumin counts were 
found in the blood at 72 hours (this corresponded 
to a net return of 38 gm of albumin). 

The disposable items used in this procedure 
cost $28 per treatment and the therapy could be 
set up in about 10 minutes. Hence removal of 
ascites by ultrafiltration without use of a dialy- 
sis machine appears to be effective, inexpensive 
and safe. 


@ 25 

RACIAL DIFFERENCES IN LIPOPROTEINS AND CARDIOVAS- 
CULAR MORTALITY IN MALE HEMODIALYSIS (HD) PATIENTS. 
H. Harter, A. Goldberg*, C. Weerts*, W. Patsch*, K. 
Schechtman*, J. Delmez, G. Schonfeld*, Washington 
University, St. Louis, Mo. 

Life table analysis of our nondiabetic HD popu- 
lation (N=350) over the past 15 years has revealed 
an increased cardiovascular mortality in white (WM) 
vs. black (BM) males (P<.01) despite a comparable 
incidence of hypertension in both (60%). No dif- 
ferences in cardiovascular mortality were noted be- 
tween white female, black female, or BMHD patients. 
To test if racial differences in plasma lipopro- 
teins and apoproteins (APO) were present, fasting 
plasma obtained 48 hours after the last dialysis 
was analyzed in male patients matched for age, 
weight and duration on HD (X+SEM, *P<.05, **P<.02, 
+P<.01). Black (26) White (20) 
Triglyceride (TG, mg/di) 199 + 33 305 + 55+ 
Cholesterol (C, mg/dl) 184+ 7 190 
HDL-C (mg/dl) 
ApoA-I (mg/dl) 
ApoA-II (mg/d1) 38 + 2 32+ 1* 
ApoB (mg/d1) 133+ 9 + 

Analysis by zonal ultracentrifugation of the HDL 
composition revealed no detectable levels of HDL2 
in WM but 8 + 2% in BM (Normal=24%). Slower float- 
ing HDL3p was 90% of total HDL protein in WM and 
56% in BM (N=30%). Less than 15% of HDL protein 
was HDL3L in WM whereas in BM it was 24+2% (N250%). 

Thus, there are racial differences in the levels 
of TG, HDL-C, ApoA~I and ApoA-II in HD patients. 
Moreover, the composition of HDL-C is affected by 
race. We suggest that the more severely altered 
lipoprotein abnormalities seen in WM HD patients 
may account for their disproportionately high rates 
of cardiovascular mortality. 


@ 13 

DIALYSIS HYPOXEMIA CAUSES HYPOTENSION. 
*William F. Heneghan, *Jon W. Brunswick, Man S. Oh, 
Eli A. Friedman. Downstate Medical Center, Brooklyn, 
N.Y. 

Dialysis hypoxemia is a routine consequence of 
hemodialysis with an acetate bath. In order to determine 
whether hypoxemia is responsible for symptoms during 
hemodialysis, a double blind study was conducted. Five 
patients who regularly develop severe hypotension were 
studied during six dialyses. During three dialyses, the 
patients received nasal 0g at 3L/min. During three 
control dialyses, the patients received nasal compressed 
air at 3L/min. Arterial oxygen saturation (P09) and mean 
arterial pressure (MAP) were measured and expressed as 
¥ 2S.D. 


Baseline 1Hr. 3Hr. 4Hr. 


MAP -  -19,4416.5 -20.6417.7 -9.7524.8 
Air PO% 93.4522 72.2415.9 78.0218.3 85.3213.1 
02 MAP - -4.8£13.1  -9.5Ł17.6 0210.1 
PO. 93.7420 141.7£23.0 139.9¢27.4 132.8416.2 


7 of 15 air treatments but only 1 of 15 09 treatment 
dialyses were terminated early because of hypotension. 
A symptom score for presence and severity of nausea, 
vomiting, headache, and cramps was lower for the 09 
treatment, 23 vs 32. There were no significant 
differences between the two groups with respect to 
weight loss, dialysate Na, or patient chemistries (BUN, 
creatinine, Na, K, and osmolality both pre-dialysis and 
after 3 hours of dialysis), We conclude that hypoxemia 
during hemodialysis is an important cause of symptoms 
during dialysis, and supplemental 09 during dialysis will 
minimize these symptoms. 


@ 49 
DIALYSIS IMPROVES LEFT VENTRICULAR (LV) FUNCTION: 
DISSOCIATION OF INOTROPIC EFFECT FROM VOLUME (Y) 
CHANGES. W. Henrich, J. McPhaul, Jr., J. Mitchell* 
J. Nixon*. VAMC and Sti Med Sch, Dallas, TX. 
Prior studies of hemodialysis effects on myocar- 
dial function have not discriminated between the 
consequences of uremic toxins (T) and changes due 
to volume (V). In order to define the effects of 
T removal alone, we performed echocardiograms be- 
fore and after 3 separate hemodialysis maneuvers 
in 5 stable dialysis patients: Regular dialysis 
with weight loss (RD), dialysis without weight 
loss (RD § wt), and ultrafiltration only (UF S di- 
alysis). Measurements included end-diastolic vol- 
ume (EDV), end systolic volume (ESV), stroke vol- 
ume (SV), ejection fraction (EF), and myocardial 
contractility (velocity of circumferential fiber 
shortening, VCF}. Studies were done supine and 
during lower body negative pressure (LBN) and 
head-down tilt (HDT). Supine results (X) were: 
*=p<.05 RD UF 5 dialy RE S wt 

7 Pre Post Pre Post Pre Post 
weight(kg) 81 79* 8l 79* en an 


creatinine 21 12* 19 18 20 11* 
EDV 167  128* 167  124* 169 160 
ESV 97 61* oa 85* a5 «6E* 
SV 71 67 73 39* 74 97* 
EF .42  .52* -44  .31* „2A 59% 
VCF .61 1.04* .&5 43 „64 1.26* 


Comparable changes occurred with LBN and HDT. 
These data show that (1) the improvement in EF and 
VCF produced by regular hemodialysis is a combined 
effect of V change and T removal; (2) removal of T 
alone produces marked improvement in LV function 
manifest by decreased ESV, increased EF and VCF, 
and shifting of the LV function curve upwards and 
to the left. 
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@ 50 

PRUGNOSTIC QUANTIFICATION & INTERPRETATION OF TREATMENT 
RESULTS IN END-STAGE RENAL DISEASE. T.A. Hutchinson,* 
and D.C. Thomas,* (intr. by J.F. Seely), Dept. of Med. 
and Epid., McGill University, Montreal, Quebec, Canada. 

To quantify prognosis and measure treatment ef- 
fects in patients with end-stage renal disease (ESRD), 
we evaluated pre-treatment clinical state, categorized 
treatment received, and determined outcome on all 220 
such patients who began therapy at 2 hospitals 1970-75. 

We determined the contribution of various factors 
to prognosis by using Cox' regression approach for sur- 
vival time data». To control for the effect of major 
treatment decisions when evaluating prognosis, we used 
the patients' first transplantation as a time~dependant 
co-variable in our analysis. Using this approach, each 
of 3 pre-treatment characteristics made an independent 
contribution to the relative risk of death (RR): Age 
(RR for 10-yr. increments = 2.2, P<0.001); Duration of 
Diabetes (RR for l0-yr. increments = 2.2, P <0.001); 
Heart Failure (RR = 2.0, P <0.001). When we compared 
treatments with and without controlling for these prog“ 
nostic factors (uncontrolled RR for Dialy./L.R. Tsp. = 
6.7, P <0.01 vs controlled RR = 2.1, P >0.1; uncon- 
trolled RR for Dialy./Cad. Tsp. = 2.4, p <0.05 vs. 
controlled RR = 0.98, P >0.9) the results suggested 
that a major part of the difference between dialysis 
and transplantation treatment observed in the convem- 
tional “uncontrolled” comparison was due to the selec- 
tion of better patients for transplantation. 

The findings demonstrate the importance of pre- 
treatment clinical state in determining ESRD patients’ 
prognosis and show how prognositic inequalities arising 
from “selection bias” can lead to erroneous results 
when treatments are compared. These prognostic dis~ 
tinctions may be important in patient care and should 
be accounted for in any scientifically valid evaluation 
of therapy for ESRD. 


ULTRAFILTRATION HEMODYNAMICS IN CONSCIOUS, UREMIC 
DOGS: EFFECT OF CIRCULATING A DIALYSATE. 


T.S. Ing, J.T. Daugirdas, R.R. Al-Kudsi*, W.T. Chen, 


C.J. Tsai*, J,E. Hano, P.E. Razma*. Hines-Loyola 
Medical Center, Maywood, IL, USA. 

Ultrafiltration was performed in 13 conscious, 
uremic dogs 1-3 weeks after bilateral ureteral 
ligation and daily hemodialysis. On one occasion, 
ultrafiltration was accompanied by dialysis (DU) 
using a bicarbonate dialysate which contained urea 
and other solutes according to their levels in 
plasma. On a separate occasion, in the same dogs, 
isolated ultrafiltration (IU) was performed. On 
both occasions, ultrafiltration was carried out at 
a rate of 2.5 or 3.3% body weight per hour, until 
mean arterial pressure (MAP), measured with blood 
flow stopped, decreased to less than 80 mm Hg. 
Cardiac index (CI) by thermodilution, MAP, total 
blood volume (TBV) by dilution of 1125 RISA, heart 
rate, pulmonary artery pressure, and pulmonary 
capillary wedge pressure were comparable before 
each group of studies. 

After DU, both MAP (130 + 11 SD to 78 + 3.1 mm 
Hg) and CI (5.16 + 0.95 to 2.04 + 0.51 L.min-l.M-2) 
were reduced and total peripheral resistance index 
(TPRI) was increased (2138 + 390 to 3374 + 784 
dyne. sec .cm-5.M-2). End-point blood volume was 
68.6 + 8.2 ml/kg. After IU, the end-point values 
for MAP (77.8 + 3.6), CI (2.09 + 0.57), TPRI (3224 
+ 736), and TBV (66.8 + 7.2) were not significantly 
different from those after DU. Both treatments 
caused similar falls in mean pulmonary artery and 
capillary wedge pressures. Neither DU nor IU 
caused any changes in plasma osmolality. 

The data suggest that, in the acutely uremic 
model, as long as dialysate composition approxi- 
mates that of plasma, DU and IU evoke comparable 
hemodynamic responses. 


@ 49 
HYPOTENSION DURING ISO-OSMOTIC DIALYSIS. P. 
Keshaviah, M. Himes, K. Ilstrup, F., Shapiro. 
Hennepin County Medical Center, Minneapolis, MN, 
Changes in serum osmolality have been impli- 
cated in the etiology of dialysis-induced hypo- 
tension. We undertook a study of iso-osmotic 
dialysis in dogs (N=7) rendered acutely uremic by 
bilateral ureteral ligation. The dogs were 
dialyzed against dialysate to which urea was 
added to match the serum urea level and whose 
sodium matched the serum sodium thus preventing a 
fall in serum osmolality. A stabilization period 
of 30 min. was allowed after priming the blood 
circuit. Dialysis then commenced with no fluid 
removal during the first 30 min. Despite the 
constant osmolality and absence of fluid removal, 
pronounced changes were noted in mean arterial 
pressure (MAP mmHg), cardiac output (CO ml/mig), 
systemic vascular resistance (SVR dyne.sec/cm’), 
and heart rate (HR bpm): 


Pre 8t ist 30" 
MAP 13127 107210 11528 11527 
co 25772279 34732510 28892390 27014339 
SVR 40874389 27112445 34464585 38014646 
HR 86211 12729 11248 103212 


The data indicates that vasodilatation is respon- 
sible for the rapid fall in blood pressure. 
Acetate was used as the buffer in these studies, 
To determine if acetate was responsible for the 
hypotension, a separate group of dogs was sub- 
jected to infusions of sodium acetate or bicar- 
bonate at rates similar to those used above, 
Hypotension consequent to vasodilatation was 
noted in the acetate group but not in the bi- 
carbonate group. Our data, therefore, suggests 
that acetate may be implicated in the early 
hypotension noted during hemodialysis. 


@ 50 
EVALUATION OF LONG TERM HEMODIALYSIS AT LOW DIALY- 
SATE FLOW RATES. K.A. Kirchner, A.R. White, J.E. 
Kiley, and J.D. Bower. Univ. of Mississippi Med. 
Ctr., Dept. of Med., Jackson, Mississippi. 
Hemodialysis (H) has usually been performed at 
a dialysate flow rate (Qp) of 500 ml/min, Consid- 
erable financial savings could be realized if low- 
er Qp were used. To determine if lower Qp was 
safe and effective, 20 stable H patients (age 4743 
yrs., mean+SEM; H duration 3744 mo.; urine output 
220450 ml/day) were maintained on Qp of 300 ml/min 
for 24 mo. Patients were dialyzed thrice weekly 
on a 1.0 M2 dialyzer against a standard bath. 
Blood flows, diet and medications were unchanged 
during study. Four months at Qp 500 were compared 
to the 20th-24th mo. on Op 300. Qp 300 produced 
no change (p-NS; Student s t-test) in predialysis 
weight (67.943 vs 6743 kg; Qp 500 vs Q 300) or 
blood pressure (S: 15644 vs 14943 mm Hg; D: 9043 
vs 8843 mm Hg). There were no changes in hemato- 
crit (2041 vs 204+1%), BUN (8243 vs 7744 mg/dl), 
creatinine (16+1 vs 1821 mg/dl), potassium (5.0+,2 
vs 5.14.2 mEq/L), bicarbonate (18+1 vs 17+1 mEq/L) 
glucose (10145 vs 10946 mg/dl) or cholesterol (192 
+11 vs 186+10 mg/dl). Serum phosphate increased 
(p<0.001) (4.540.3 + 6,140.2 mg/dl) but serum cal- 
cium (9.54.2 > 9.64.2 mg/dl) and serum alkaline 
phosphatase (139417 + 159431 I.U.) were unchanged 
(p-NS). No adverse symptoms developed. EEG's 
were performed in 12/20 patients after 24 mo. on 
Qp 300 and the group was not abnormal. Motor 
nerve conduction velocities were not different 
from those reported in other H patients. We con- 
clude that Qp 300 does not impair dialysis effi- 
ciency and is safe for long periods of time. At 
current dialysate, water, and water treatment 
costs, Qp 300 saves $1.50 per patient per dialysis. 


Abstracts 171 


UNEVENTFUL ACETATE DIALYSIS IN CRITICALLY 
ILL PATIENTS. S. Kletchko,* R.A. 
Couture,* D. Pagée,* D.Z. Levine. Depart- 
ment of Medicine, Ottawa General Hospital 
and University of Ottawa, Ottawa, 
Ontario, Canada. 

Recent studies suggest acetate dialysis 
adversely affects circulatory and acid- 
base status. To further explore this, 
observations were made on three septic 
volume-overloaded patients maintained on 
controlled ventilatory assistance. All 
three patients died within 1 month of ad- 
mission to our intensive care unit. Two 
had ruptured aortic aneurysms: one had 
massive bowel infarction, the other was 
profoundly jaundiced with hepatic conges- 
tion observed at autopsy. The third 
patient had fulminating pancreatitis. All 
patients were dialyzed with acetate from 
5-23 times after ultrafiltration. Acid- 
base and acetate measurements were done 
at hourly intervals during 39 dialyses 
and in rapid sequence (7 samples in 60 
minutes) post dialysis 4 times. Acetate 
was usually less than 2 mM/1, bicarbonate 
was well maintained, and circulatory 
status was not adversely affected. 

Rapid acetate degradation was suggested 
by levels less than 0.1 mM/1 within 5 
minutes post dialysis. Thus, despite 
sepsis and ultimately fatal intraabdom- 
inal crises, acetate dialysis was un- 
eventful. We conclude that even among 
acutely ill patients acetate "intoler- 
ance" cannot be a common occurrence. 


SHORT AND LONG TERM DIALYSIS IN AMBULATORY PEDI- 
ATRIC PATIENTS BY SUBCLAVIAN CATHETER (SC). 
V_Kon*, WE Harmon, RH Levey*, WE Grupe, Dept. of 
Pediatrics, Harvard Medical School, Boston, MA. 
Seventeen patients aged 2-18 years, underwent 
hemodialysis through subclavian catheters (SCHD). 
The SC was made of radiopaque 8.5F flexible poly- 
ethylene tubing. The SC was placed in the superior 
vena cava under local anesthesia. There were 25 
courses of dialysis treatments ranging from 0.5 to 
128 weeks (avg.13.5wks). The SCHD was performed 
using a pressure monitored unipuncture control 
system. Between treatments SC patency was main- 
tained by heparinized saline delivered by a porta- 
ble Autosyringe (50~-100u/cc @ lec/hr). The SC's 
were not changed at fixed time intervals and re- 
mained functional for 0.5 to 21 weeks (avg 3.7wks). 
CLINICAL, DATA ‘OP PATIENTS ON SCHD . 
ets Rx periods #Inf Bleeding 


0-4 wks 17 25 2 1 
4-8 wks 14 18 5 1 
8-20 wks 9 12 1 o 


> 20 wks 4 4 g: Q 
Five children (3 immunosuppressed) had 8 catheter 


related episodes of bacteremia: Staph.epidermidis 
(5),Staph. aureus(2),Strep. viridana(1) ,Candida 
albicans(3).All bacteremic patients were febrile 
but had no other specific symptoms. SC were changed 
and SCHD continued in 7/8 cases. Syringe disconnec- 
tion caused 2 episodes of hemorrhage prior to the 
use of a luer lock adaptor on the infusing syringe. 
We conclude: 1)single size SC can be adapted to any 
size patient; 2)SC can be used for short and long 
term hemodialysis; 3)SCHD can be performed in out- 
patient by maintaining catheter patency by portable 
infusion pumps; 4)the major complication is infec- 
tion which can be treated without interrupting SCHD. 


@ 21 
ADHERENCE TO LOW PROTEIN DIETS BY CHRONICALLY URE- 
MIC PATIENTS. J.D. Kopple, C.E. Roberts,* G.P. 
Grodstein, G.M. Shah, R.L. Winer, W.P. Davidson, 
D.A. Henry,* and S.S. Franklin. VA Wadsworth Medical 
Center, UCLA Los Angeles, VA Long Beach Medical 
Center, and UC Irvine, Los Angeles, California. 
Nephrologists are often reluctant to prescribe 
low protein diets to chronically uremic(CU) patients 
because of concern that dietary compliance is poor, 
malnutrition may occur, and uremic symptoms may not 
be prevented. We therefore evaluated dietary com- 
pliance and satisfaction, nutritional status, and 
uremic symptoms in CU outpatients randomly assigned 
to a high-calorie diet providing either 0.55-0.60g 
/kg/day of primarily high biological value protein 
(HBV) or 20 g/day of mixed quality protein and 20.7 
g/day essential amino acids (EAA-P). Compliance 
was assessed by urea N appearance(UNA) at 2-week 
intervals. 62 patients satisfied criteria for ac- 
ceptance; 48 agreed to enter the study. Dropouts 
were due to noncompliance or rapid progression of 
uremia. After training, 16 patients were treated 
with the HBV diet and 12 patients with the EAA-P 
diet for 12+2SD weeks. Mean GFR of 26 patients was 
7.82.4 ml and fell to 5.3+1.7 ml/min during treat- 
ment. UNA was 4.120.8 and 4.041.0 g/day, and SUN 
was 69416 and 69+13 mg/d] with the HBV and EAA-P 
diets, indicating excellent dietary compliance. An- 
thropometry and serum proteins were usually normal 
and did not fall during the study. Uremic symptoms 
were generally mild and not more pronounced with 
either diet. Patients' attitudes toward the pre- 
scribed diets were generally positive. These are 
the first data to show that a large proportion of 
CU patients can comply closely to low nitrogen di- 


ets. Nutritional status and uremic symptoms were 
usually ¢!l-controlled and patients yeeepted such 
well. 


ENHANCEMENT OF CLEARANCES BY ACTIVATED CHARCOAL (AC) 
IN AN IN VITRO MODEL OF PERITONEAL DIALYSIS (PD). 
Howard Lang,* Karl Nolph, & Terry McGary*, Dept. of 
Med., Univ. of Mo. and V.A. Hosp., Columbia, Mo. 
The use of sorbents in dialysate (D) to increase 
solute clearances in continuous ambulatory PD (CAPD) 
was investigated. With in vitro simulations of CAP 
D, the kinetics of irreversible binding of creatin- 
ine (Cr) to AC were assessed. Cellulose dialyzer 
fibers (0.6m2) were submerged in 2 L of D(37°C) 
for exchanges (exs) of 3-8 hrs. Perfusate (P) (0.8 
3% NaCl, 12 mg% Cr, 37°C) was pumped at 100 ml/min 
single pass through the fibers. Commercial D (1.5% 
or 4.25% dextrose as osmotic agent) were control 
exs. Experimental exs contained AC 850-2000 u dia. 
(LAC) or 1-2 u dia.(SAC). Unencapsulated AC (UE) & 
collodion encapsulated (E) LAC were studied. From 
the P side, instantaneous Cr clearance (CCr, ml/ 
min) & mass transfer (MT,mg) were determined; D/P 
ratios of freeCr were assessed. D/P, MT, & CCr for 
3 hr. exs were: 


1.5% DianealR p/P MT CCr in 4.25% Dianeal® 


Control 0.89 291 « 

70g UE LAC 0.72 284 

70g UE LAC 0.73 254 X 

300g E LAC 0.71 251 F 

30g UE SAC 0.4L 713 if 

20g UE SAC 0.44 723 B 
4.25% Dianeai® 0 

Control 0.99 393 0 60 120 180 
20g UE SAC 0.59 628 Time (min) 


After 3 hrs., control D/P#1.0, UE SAC maintained 
D/P<0.6 up to 8 hrs. Sac absorbed>l0 times more 
Cr than LAC per gm. Significant differences betw- 
een E Lac & UE LAC were not found. In summary, AC 
might double Cr removal per ex in CAPD. Animal 


studies of E SAC & other sorbent-enzyme systems in 
CAPD solutions seem warranted. 
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@13 
BLOOD PRESSURE AND CARDIAC FUNCTION DURING BICAR- 
BONATE AND ACETATE HEMODIALYSIS. F.H.H. Leenen*, 
A.J. Buda*, D.L. Smith*, S. Farrel* and P.R. Uldall 
Toronto Western Hospital, Toronto, Ontario. 
Adverse effects of hemodialysis (HD) with acet- 
ate dialysate (AD) have been related to negative 
inotropic as well as vasodilatory effects of acet- 
até. In this study we used echocardiography to 
compare the cardiac effects of HD with bicarbonate 
(BD) versus AD. Seven patients were studied after 
being on BD or AD for at least 2 wks (accl.), re- 
studied on the alternative dialysate (unaccl.) and 
again after 2 wks and finally on acute exposure to 
the original dialysate. Changes in body weight 
were similar during the 4 studies. 


(*p<0.05) unacel. AD unacel. BD 
Pre Post Pre Post 
syst. BP 14146 11245* 147411 14028 
diast.BP T944 654h* 8445 8133 
heart rate 77th 88+3* The 712k 
stroke vol. 7945 73410 6946 6936 
co 5.940.5 6.741.1 5.140.6 5.040.6 
TPR 1842 14+3% 2143 2143 
LVID end diast, 5242 WOsh* 50+2 5042 
end syst. 343 294+3* 3443 3543 
eject. fr. 632k 6942 59+3 59+h 
VoF 1.040.1 1.640.1* 1.040.1 1.040.2 
wall stress 4826 32+7* 5h+9 4947 


Unaccl. and accl. BD did not differ. Accl. AD no 
longer affected TPR (1542 and 1522, pre and post), 
but still increased HR, veloc. circumfer. fibre 
short. (VeF) and decreased LVID and LV wall stress. 

These data indicate that hypotension during AD 
occurs mainly during the first exposure and is re- 
lated to a decrease in TPR. The persistent im- 
provement in cardiac performance during continued 
AD suggests that more mechanisms are involved than 
just the decrease in afterload. 


@ 24 
GLUCOSE-K+ RELATIONSHIPS DURING CONTINUOUS AMBULA- 
TORY PERITONEAL DIALYSIS (CAPD): EFFECTS OF INTRA- 
PERITONEAL (1.P.) INSULIN. N. Lyman, R. Walcer*, 
S. Mulgaonkar*, R. Viscuso, M.G. Jacobs. Saint 
Barnabas Medical Center, Livingston, New Jersey. 
Wide fluctuations in blood glucose (G) may be 
expected in diabetic patients (pts) on CAPD. We 
studied the G-K+ relationship in diabetic pts on 
this dialytic modality. A standard 4.25% exchange 
(ex.) was performed midday, postprandially (p.p.) 
in 9 diabetic pts given a single subcutaneous dose 
of NPH insulin at 7:00a.m. (dose 39.3 + 17.8u). 
Results (mean + S.D.; *p < .05): 


G mg/d K+ mEq/L HCO3 mEq/L 
Pre ex. 239 T 74 4.2 T .28 22.2 © 2.2 
1 hr. 348 + 87% 4.7 + .19* 23.4 + 2.6 
2 hrs. 302 + 82 4.4 t.15 22.9 + 2.8 
3 hrs. 259 + 66 4.24 .25  22.7+ 1.8 


Five pts were trained to administer regular in- 
sulin I.P. with each dialysate exchange. Mean 
total daily dose of insulin was 106.8 + 44.8u: 


fastin l hr. p.p. 2 hr. p.p. 
G mg/dl 142.8 £ 60.1 179.8 493.1 202.9 + 69.4 


Glucose control was achieved within 5 + 2 hospital 
days. No significant changes in serum K+ were 
noted, 

We conclude that a hyperglycemic-induced rise 
in serum K+ may occur in stable diabetic CAPD pts 
given one a.m. dose of NPH insulin despite ongoing 
peritoneal dialysis. Adequate blood glucose con- 
trol can be obtained with I.P. insulin. 


@ 49 
RELAVANCE OF SODIUM (Na) FLUX TO VASCULAR STABIL- 
ITY IN POST DILUTION HEMOFILTRATION. IM. J.Lysaght, 
2¢.A.Baldamus, 2K.M. Koch, 3c. A. Mion, 10. Pusch, "S. 
Shaldon. Max Planck Institute, Frankfurt, FRG, 
Univ. Hospitals of *Frankfurt, FRG, °Montpellier 
and ‘Nimes, France. (Intr. by G. Eisenbach) 
Improved vascular stability during weight loss 
with HF compared to HD is an accepted empirical 
fact, with the benefit of reduced intratreatment 
patient symptomology. A recent theory (Gotch 1980) 
attributes this phenomenon to selective "Donnan- 
like" Na retention in HF, caused by elevated de- 
vice protein concentration (conc). To evaluate 
this hypothesis, net Na flux was measured in 5) HF 
treatments with 4 patients. Mean blood flow and 
filtration rate were 402 and 156 ml/min; weight 
loss averaged 19 g/min (3.7 kg per treatment). 
Mean arterial plasma Na and replacement fluid Na 
were 136 and 140 meq/L, respectively. Plasma fil- 
tration fraction averaged 0.52 (range 0.70 to 
0.41). Mean Na loss + 1 SD (filtrate vol x conc 
minus infusate vol x conc) was 121 + 32 meq/kilo 
of patient weight loss. Assuming inlet dialysate 
Na conc = HF Na conc, the equivalent Na flux in 
HD, calculated from the Gotch model, is 115 meq/ 
kilo of weight loss. In our study, Na conc in 
hemofiltrate (137 + 3.4 meq/L) equalled that in 
inlet plasma (136 + 2.5 meq/L), indicating that 
any "Donnan-like" Na holdback was fully compen- 
sated by increased Na conc in plasma water. Fin- 
ally, a comparative model of Na flux was con- 
structed from transport studies of Na sieving 
coefficient (a) vs protein cone ($): {a = 0.99 - 
0.00796}. It predicts equivalent Na losses during 
HF and HD under all clinically relavant condi- 
tions. Thus reduced Na loss does not explain the 
improved symptomatic tolerance of HF. 


@ 24 
INTRAPERITONEAL (IP) INSULIN FOR DIABETICS ON CON- 
TINUOUS AMBULATORY PERITONEAL DIALYSIS (CAPD). 
Michael A. Madden* Stephen W. Zimmerman and David 
P. Simpson, Univ. of Wisconsin Center for Health 
Sciences, Dept. of Medicine, Madison, Wisconsin. 
Fourteen insulin-dependent diabetic patients 
completed 122 patient months on CAPD using only 
IP insulin for glucose control. Mean blood glu- 
cose values fell in 13 of 14 patients after ini- 
tiation of CAPD. Mean random blood glucose pre- 
CAPD was 367 + 42 mg/dl. Values fell to 207 + 15 
mg/dl during CAPD (P<.001). Seventy-two per cent 
of all blood glucoses were below 250 mg/dl during 
CAPD compared to 29% pre-CAPD. Mean pre-CAPD hemo- 
globin A; levels were 14.2% with a fall to 10.5- 
11.4% during CAPD (P<.05). Improved Hgba, levels 
correlated with mean blood glucose levels (<.001) 
but not urea nitrogen levels (P>.3). Daily IP 
regular insulin doses averaged 111 + 19 units 
(range 18-284) and increased slightly with time on 
CAPD. The ratio of IP to prior subcutaneous daily 
insulin dosage was 3.5 + .3 (range 1.9-5.8). 
Peritonitis rates were compared to 27 non-diabetics 
(269 patient months). Peritonitis rates were not 
different (diabetics .27/mo.; non-diabetics .31/ 
mo.) and hospitalization for peritonitis was 1.02 
day/mo. in the diabetics and 1.42 days/mo. in the 
non-diabetics. Complicated episodes of peritonitis 
tended to be more frequent in the non-diabetics 
(1/10.4 mo.) compared to diabetics (1/20.3 mo.). 
Conclusion: Intraperitoneal insulin during CAPD 
leads to improved blood glucose control without an 
increased incidence of peritonitis. 
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THE HICKMAN CATHETER - A NEW HEMODIALYSIS ACCESS 
DEVICE FOR INFANTS AND SMALL CHILDREN. John D. 
Mahan*, Thomas E. Nevins, William Payne*, and S. 
Michael Mauer, Univ. of Minn., Dept. of 
Pediatrics, Minneapolis, Minnesota. 

Hemodialysis in infants and children is compli- 
cated by difficult vascular access. Intravenous 
catheters and pediatric Scribner shunts are sub- 
ject to infection and thrombosis. In the last 
year we have used indwelling Hickman catheters in 
12 infants and small children (ages 1-9 yrs; 
weights 4.0-12.4 kg) for 246 hemodialysis treat- 
ments in both inpatients and outpatients. 

The Hickman catheters were placed into the 
right atrium via facial, external jugular or inter- 
nal jugular venotomies under general anesthesia; 
catheters were irrigated twice daily with heparin 
and used as needed, sometimes immediately after 
surgery. The average number of dialysis treat- 
ments per patient (pt) was 20 (range 1-67) with 
average catheter duration 49 days (range 3-154). 
Dialysis with a Gambro single needle clamp and 
either a Gambro Mini Minor or GLP 0.41 dialyzer 
provided BUN clearances of 2-3.5 mi/kg/min with 
blood flows of 20-70 ml/min. Recirculation was 
12% and 12.5% in two patients where calculated. 

The catheter provided access after nephrectomy 
(5 pt) and in both acute (4 pt) and chronic (3 pt) 
renal failure. Complications included one cracked 
external port and one associated septic episode 
(catheter in place 30 days). Catheters, while in 
place for dialysis, were also used for CVP measure- 
ments (6 pt), anti-lymphocyte globulin (4 pt), 
and hyperalimentation (2 pt). The Hickman cathe- 
ter offers safe, efficient vascular access for 
infants and small children with acceptably low 
infectious and thrombotic risks. 
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HYPOXEMIA DURING HEMODIALYSIS: EFFECTS OF HOURLY 
CHANGES IN BATH COMPOSITION: William Maierhofer,* 
Heather L. Maymon,* Michael P. Woods,* Edward J. 
Quebbeman,* Walter F. Piering. Departments of 
Medicine and Surgery, Medical College of Wisconsin, 
Milwaukee, WI. 

We studied eight stable chronic hemodialysis 
patients to assess the effects of dialysate buffer 
content on pulmonary function and arterial and 
venous blood and bath composition. Dialysate buf- 
fer was altered hourly during the same session be- 
tween bicarbonate (B) and acetate (A), using each 
dyatient as his own control (mean+SE): 

Pre-dialysis B-I A B-II 
PaO (mmHg) 9543 93+4 +8144*% §84+3% 
Valv(L/min) 4.440.5 4.840.6 +4.140.5+  4.8+40.5 
VCOo(m1/min) 149415 169420 +135+18+ 168419 


VOo(m1/min) 183417 197421 204424 202222 
R.Q. 814.03 .854.04 +.65+.02%+ .83+.03 
A-aDO9 (mmg) 743 943 1244 18+4* 
* Value different from pre-dialysis, p<0.05 
+A Value different from B-I, p<0.05 

At Value different from B-II, p<0.05 


§B-II Value different from B-I, p<0.05 

Significant hypoxemia occurred during A and B- 
II. A was associated with CO% loss into the bath 
and a resultant decrease in Valv and VCO2. VO% 
was unchanged throughout the entire study. As a 
result, the respiratory quotient (R.Q.) fell only 
during A. There was a trend for the alveolar- 
arterial oxygen gradient (A-aD09) to increase, 
especially after A. This effect may explain the 
hypoxemia of B-II, since the hypoventilation 
associated with A was no longer present. We con- 
clude that acetate may contribute to hypoxemia 
during dialysis by inducing hypoventilation and/or 
by altering alveolar-arterial oxygen transfer. 
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IMPROVED MORBIDITY & MORTALITY (MM) ON ISO/HYPER~ 
NATRIC DIALYSIS(IHND) BATHS. Namala Manohar ¿Bertin 
Louis & Henry Lipner, Maimonides Medical Center, 
Brooklyn, N.Y. 

An attempt was made to lower the MM of chronic 
hemodialysis (CHD) by reducing the intradialytic 
hypotension & disequilibrium (HDS) through the use 
of IHND baths (Nat 140-156 mEq/L) or I.V, infusion 
of hypertonic NaCl, during an experimental period 
(EXP) of 8 months. The dialysate Nat was varied as 
needed by each patient, The MM data for a control 
period (CP) of 8 months (dialysate Na’ 132 mEq/L) 
was compared with that of the EXP as shown below. 
All patients were on CHD for a minimum of 3 months. 


DATA cP EXP 

No. of patients studied 44 37 

Average age (yrs) 58 59 

Intradialytic:cramps(% of dialyses) 38% 13% 

hypotension 52% 28% 

Post dialytic fatigue 39% 9% 

Complication rate (per patient): 

Total hospitalizations 0.84 0.40 
access failures 0.25 0.13 
atherosclerotic related 0.20 0.08 
other CHD problems 0.38 0.18 

Total deaths 4 0 


During IHND patients withstood larger surface 
area dialyzers and higher transmembrane pressures 
with a 71% reduction in HDS. One patient with neph- 
rogenic ascites lost 16 lbs with reduction of as- 
cites on IHND (Nat 156mEq/L). Three diabetics with 
prior AS events developed no new events on IHND 
(Nat>145mEq/1). One of the total 3 AS events on 
IHND occurred during a brief break in IHND technic. 

THND seems to reduce the HDS and MM and may 
retard the progression of preexisting atheroscle~ 
rotic disease in CHD patients. 


THE USE OF DEMOGRAPHIC FACTORS AND PATIENT HEALTH 
STATUS AS SELECTION CRITERIA FOR SELF-DIALYSIS TRAINING 
PROGRAMS . Solange Masson, B.Sc.*; Irving Binik, 
Ph.D.*; and Paul Barré, M.D., Dept. of Medicine, McGill 
University and Psychology Dept., Centre Hospitalier 
Céte-des-Neiges, Montreal, Quebec. 

The purpose of this study was to identify factors 
that lead to successful self-dialysis. This was done 
on a retrospective basis by collecting socio-demograph- 
ic and medical information from 53 patients' medical 
files. The information reviewed included sex, age, 
marital status, number of children, employment status, 
occupation, religious affiliation, language of comuni- 
cation, year trained, training nurse, number of years 
kidney disease had been confirmed, length of previous 
time on staff care dialysis and physical status as 
scored by a locally developed organ dysfunction scale. 
Each patient was trained for self-care hemodialysis for 
a period ranging from 4 to 12 weeks. Following train- 
ing patients were considered successful if they handled 
the entire procedure alone; otherwise they were consid- 
ered unsuccessful. 

Using multivariate analyses to examine each factor 
alone as a predictor of success or failure, health 
status (point biserial correlation = +.44, p&.01) age 
(point biserial correlation = +,32, p€.01) and working 
status (chi square x¢ = 4.2,1 df, p 2.05) were found to 
positively correlate with success. Using a discrim 
inant factor analysis it was found that these 3 factors 
along with training nurse, year trained and occupation- 
al status could correctly classify 47/53 patients (x¢ = 
29.94, 6 df, pZ.01). 

This study thus found that healthier, younger, 
working individuals were most likely to succeed at 
self-dialysis. Such criteria may be helpful in select- 
ing patients for individual modes of treatment. 
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COMPARISON OF TIGHT SYSTEMIC (TH) VS REGIONAL 
HEPARINIZATION (RH) FOR DIALYSIS (D) OF HIGH-RISK 
PATIENTS WITH HOLLOW FIBER KIDNEYS (HFK). 

JA Mitas II, AM Drager*, IM Cohen*, SE Warren, 
Naval Regional Medical Center, San Diego, CA. 

A previous study compared RH with TH to mini- 
mize bleeding complications in high-risk patients 
(Swartz and Port, Kidney Int 16:513,1979) but the 
heparin doses for RH were higher than our usage. 
Our heparinization procedures for D of high-risk 
patients were compared for a 2-year period. Of 
893 acute D, 145 used TH and 47 used RH. Eighty- 
eight dialyses were performed on patients (ages 
19-75 yrs) while in the trauma unit, MICU, or 
SICU, who demonstrated bleeding or were at high- 
risk due to severe trauma or marked thrombocyto- 
penia. TH used the minimal amount of systemic 
heparin required to permit D without clotting the 
dialyzer (2.5m? HFK) or lines (>400 units). RH 
employed < 9000 units heparin and sufficient pro- 
tamine to keep the patients’ clotting times nor- 
mal but prolong dialyzer clotting times. Several 
patients were dialyzed by TH alone while others 
had TH and RH. Bleeding problems requiring ther- 
apy ineluded new GI hemorrhage, new bloody ef- 
fusion, retroperitoneal hematoma. The bleeding 
problems encountered with TH were 5/76 while 3/12 
occurred following RH. We conclude (1) that D can 
be efficiently performed with TH using extremely 
low doses of heparin; (2) that RH can be per- 
formed with < 9000 units of heparin; (3) that 
bleeding complications may be low with either 
means of D using HFK. 
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ERYTHROPOIETIN LEVELS IN CHRONIC DIALYSIS PATIENTS 
DETERMINED BY RADIOIMMUNOASSAY. N. Mittman*, J.B. 
Sherwood*, H. Chang*, R.L. Nagel* & R.E. Longnecker, 
Albert Einstein Coll. Med., Dept. Med., Bronx, NY. 

Anemia in dialysis patients (DP) is often attri- 
buted to decreased erythropoietin (Epo) but the 
regulation of Epo production is poorly understood. 
Using a specific and highly sensitive radioimmuno- 
assay (RIA) for Epo (Sherwood & Goldwasser, Blood, 
1979) we measured serum Epo in a group of adult 
dialysis patients (n=20; 9 males, 11 females) with 
renal disease of various etiologies. Hematocrits 
were 25.8+1.8% and RIA-Epo were 20.5+3.3mU/ml. 

Epo levels, while within the range of non-anemic 
controls (mean 21+6mU/m1), were inappropriately 
low for the degree of anemia. For example, adults 
with sickle cell anemia and a comparable degree of 
anemia (hematocrits 25+1.6%) had appropriately 
elevated Epo levels of 57+18mU/m1. 

In our DP, Epo levels did not correlate with 
hematocrits (r=0.25). The control of Epo produc- 
tion may, however, depend on hemoglobin-oxygen 
affinity in addition to red cell mass. We 
therefore determined half-maximal hemoglobin- 
oxygen saturation (Hb Psg) in our DP. Hb-Psg was 
29.94+1.0 torr, reflecting a right shift in the 
oxygen dissociation curve. There was a signifi- 
cant inverse correlation between Epo and Hb-Ps5q 
(r=-0.70). (p<0.01) 

In summary, in DP: 1) Epo levels are 
inappropriately low for the degree of anemia; 

2) Epo levels do not correlate with hematocrit; 
3) Epo levels do correlate with half-maximal 
hemoglobin O9-saturation. We conclude that Epo 
levels in DP are inappropriately low, perhaps as 
a consequence of right shift displacements of the 
oxygen equilibrium curve that normalize oxygen 
delivery to the tissues. 


CEFAZOLIN: THE CEPHALOSPORIN(C) ANTIBIOTIC OF 
CHOICE IN CHRONIC AMBULATORY PERITONEAL DIALYSIS 
(CAPD) PATIENTS(PTS)? Gail Morrison, Patricia 
Audet, Robert Feingold and Thomas Murray. Hospital 
of the University of Pennsylvania, Philadelphia,PA, 
Peritonitis(P) though a frequent complication of 
CAPD can often be treated in an ambulatory out- 
patient(OP) setting by the addition of a broad 
spectrum C antibiotic to each CAPD exchange. In 
this study we compared the kinetics of OP cephalo- 
thin(CP) or Cefazolin(CF) antibiotic therapy in 11 
episodes of P in 7 pts(5M, 2F), 29-65 yrs. Each 
pt received a 1 am IV loading dose of CP or CF 
followed by 250 mg/2L CAPD bag of either CP or CF 
for 10 days. Serum dialysate drug levels were 
measured at 24 and 48 hrs and then every two days 
for kinetic analysis. Antibiotic levels were 
measured by a microbiologic assay with B. subtilis 
on a Mueller Hinton Agar. The results are shown 


below: KINETIC PARAMETERS (méan+SD) 

CP C p value 
tk(hr) 17.14 6.0 29.2+16,2 < .05 
Cpeak(mcg/mi } 100.3+39.2 141.3451.9 < .05 
Css(mca/m1) 36.24+37.4 99.4+42.8 < .05 
Vp(L/kg) 0.154 0.2 0.075+.01 < .05 
C1(m1/min) 11.1+12.7 2.841.5 < .05 


The mean CP drug concentration(mcg/m1)in the 
dialysate after an overnight dwell was 17.26 
(range 57) compared to 56.98(range 190.3) for CF. 

Conclusions: 1) The t% life for CF was signi- 
ficantly prolonged compared to CP in CAPD pts, 2) 
As a result, CF achieved higher steady-state serum 
drug concentration than CP, 3) For OP management 
of P in CAPD pts needing a C antibiotic, it appears 
that CF rather than CP is the drug of choice. 


CLINICAL EXPERIENCE WITH CONTINUOUS AMBULATORY 
PERITONEAL DIALYSIS (CAPD). S. Mulgaonkar*, 

M.G. Jacobs, R. Viscuso, N. Lyman. Saint Barnabas 
Medical Center, Livingston, New Jersey. 

We have reviewed our 1178 patient (pt) week (wk) 
experience with CAPD. In 22 months, 50 pts were 
trained and 24 currently remain on this modality. 
In 14 pts on CAPD greater than 8 months (5 + S.D.): 
Hgb 10.0 + 2.2, Na 137.1 Ł 5.8, K 4.6 + 0.6, HCO3 
23.1 £ 3.2, creatinine 11.8 + 4.2, BUN 69.4 + 20.7, 
phosphorus 5.1 + 1.4, calcium 8.9 + 1.1, glucose 
194.2 + 128.5, albumin 3.5 + 0.5, cholesterol 
222.9 + 98.9, and triglycerides 378 t 277.5. HDL 
cholesterol was 44.0 + 5.0 in 5 pts after one year. 

The peritonitis (P)rate at our center is 17.3 
pt wks/infection, despite the use of titanium 
adapters, monthly tube changes by the staff, and 
plastic dialysate bags. Eleven of 50 pts had 42 
(62%) of the 68 cases of P. Of these 22 pts, 7 had 
2 episodes of P the first 12 wks of CAPD and 10 
ultimately failed on this modality. A methicillin 
and cepholosporin-resistant Staph. epidermidis has 
emerged as an important pathogenin our pts with P. 
This organism responded clinically to intraperito- 
neal (i.p.) vancomycin in a concentration of 30mg/L 
in 8 of 9 cases. All pts with Pseud. aeruginosa 
and fungal P required catheter removal for cure and 
temporary subclavian access for hemodialysis obvi- 
ated the use of Scribner shunts and femoral vein 
cannulation. Conclusion: 1) Hypertriglyceridemia 
and recurrent P still remain major obstacles to the 
long term use of CAPD. 2) A methicillin and ceph- 
alosporin-resistant Staph. epidermidis can be suc- 
cessfully treated with 30mg/L i.p. vancomycin. 3) 
Most pts with 2 or more episodes of P during the 
first 3 months on CAPD will ultimately fail on this 
modality. 


GLUCOSE AMELIORATES HYPOXEMIA AND REDUCTION IN 
RESPIRATORY QUOTIENT(R.Q.) INDUCED BY INFUSION 

OF SODIUM ACETATE, Man S, Oh, William F., Henes 
ghan*, Choon S. Kee*, Jaime Uribarri, and Hugh J. 
Carroll, State University of New York, Down= 
state Medical Center, Dept. of Medicine, Brooklyn, 
New York. 

Hypoxemia during hemodialysis is attributed 
mainly to reduction in R.Q., which we believe re- 
sults from the consumption of CO2 in metabolism 
of acetate. Intravenous administration of sodium 
acetate to normal subjects has been shown to pro- 
duce hypoxemia and reduction in R.Q. The present 
study was undertaken to test the hypothesis that 
glucose administration prevents reduction in R.Q. 
and hypoxemia that result from acetate infusion; 
glucose would increase R.Q. by increasing acetate 
pool and hence fatty acid synthesis. Arterial 
blood gases and R.Q. were measured before and 
during intravenous infusion of sodium acetate at 
a rate of 4 mmol/min, and following oral admini- 
stration of 200 gm of glucose with acetate infus- 
ed at the same rate. The results are: 


Baseline Acetate Acetate + Glucose 
p02 (mmHg) 93.3 76.9% 81.4+ 
pCO? (mmHg) 39.6 43.6% 44.8 
R.Q, 0.82 0.71* 0, 78+ 


* Statistically significant (p<0.01) in comparison 
to values at baseline, 

# Statistically significant in comparison to val» 
ues during acetate infusion. 

The results indicate that glucose partially pre- 
vents the hypoxemia and reduction in R.Q. caused 
by acetate infusion , and that it may be useful 
in preventing dialysis-associated hypoxemia. 


CHRONIC AMBULATORY PERITONEAL DIALYSIS 

IN THE TREATMENT OF REFRACTORY CONGESTIVE 
HEART FAILURE. D, Pagé,* P.J. Hierlihy,* 
R.A. Couture,* D.Z. Levine. Renal 
Service, Department of Medicine, Ottawa 
General Hospital and University of Ottawa, 
Ottawa, Canada. 

A 54-year old female presented with 
intractable cardiac failure due to com- 
bined rheumatic and arteriosclerotic 
heart disease in addition to moderate 
chronic renal insufficiency (serum 
creatinine 3 mg%). The patient became 
refractory to maximally tolerated doses 
of vasodilators, digitalis and furose- 
mide (up to 600 mg i.v. daily), necessi- 
tating a five-month admission during 
which the patient was confined to com- 
plete bed rest. A three-month trial of 
ultrafiltration was attempted but failed 
due to poor dietary compliance, cardiac 
and intestinal angina, and severe vascu- 
lar disease preventing maintenance of 
blood access. Subsequently, chronic 
ambulatory peritoneal dialysis was initi- 
ated and maintained the patient at home 
free of angina or fluid overload for an 
eight month period. To our knowledge, 
this is the first successful reported 
use of chronic ambulatory peritoneal 
dialysis for refractory congestive heart 
failure. 
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COLLOID OSMOTIC PRESSURE (COP) AND PLASMA REFILL- 
ING RATE (PRR) DURING ISOLATED ULTRAFILTRATION (IU 
AND REGULAR DIALYSIS (RD). J. PEDERSON, M. Rodrig- 
uez, F. Llach, Univ. of Okla. Heath Sci. Ctr., 
Dept. Med. and V.A. Med. Cntr., OKC, Ok. 
Hypovolemia due to IU or RD is determined by 
the PRR which is thought greater during IU than 
RD. COP is a sensitive index of vascular volume. 
A lesser PRR should reflect an increase in COP 
greatest during RD. This hypothesis was tested in 
2 groups of 7 patients treated for 2 hrs with RD 
and IU respectively. The percent changes (%4)+SE 
in COP, plasma volume (PV), mean arterial press- 
ure (MAP) and plasma osmolarity (OSM) were: 


15 MIN. 30 MIN. 60 IIN. 120 HIN. 

COP RD -1.111.5 2.441.2 7,441.4 16.944.2 
IU 2.7+1.6 5.541.9 11.341.7 30.944.2 

PV RD 3.841.9 0.242 -3.742.2 -11.341.6 
IU 2,341.5 -3.51.3  -8.840.7 ~16.541.1 

MAP RD 0.341 -1.344.2  -2.242 -9.642.3 
IU -2.542.2  -5.14£2.9 ~-724.1 -3.843.3 

OSM RD 1.2740.5 -2.640.4 -3.740.6  -4.940.4 
TU ~0.340.3 -0.10.5 0+0.4 0.540.7 


Except for OSM & MAP with IU, significant (<0.05) 
parallel, progressive changes in all indices occur 
with both RD & IU. The % ACOP with IU is an ex- 
ponential function of ultrafiltrate volume (UV) 
but a linear function of UV with RD. The apparent- 
ly greater decreases in PV with IU disappears if 
PV is adjusted for rate UV. In conclusion: Compar- 
able changes in PV with both IU & RD suggest a si- 
milar PRR; HypoOSM observed only with RD may ef- 
fect MAP by means other than alterations in PRR. 
Differences in COP during IU & RD may reflect ei- 
ther hypoosti, change in net total protein (TP) ch- 
arge or other chemical properties of TP during RD. 
t (calculated from Het and TP). 


@ 50 


REGIONAL ANTICOAGULATION (RA) FOR HEMODIALYSIS 
(HD) WITH SODIUM CITRATE AS THE SOLE ANTICOAGU- 
LANT. R.V. Pinnick*, T.B. Wiegmann*, D.A. 
Diederich* (Intr. by J.J. Grantham). Univ 
Kansas Med Ctr, Kansas City, KS, V.A. Hospital 
Kansas City, MO. 

After 30 years of HD an ideal method for RA 
still does not exist. Citrate was used as the 
sole anticoagulant for 21 HD in 8 patients. Cit- 
rate-RA was achieved by continuous addition of 
isosmolar citrate to the predialyzer blood at 2- 
5% of Qb (150-200 ml/min). Calcium and citrate 
were removed by capillary dialyzer using Ca-free 
acetate or HCO} dialysate. CaClz was infused 
into blood returning to the patient. Sequential 
measurements of activated clotting time, PT, and 
PTT were always < the initial values. No clot- 
ting occurred in any dialysis assembly. Mean 
results for 15 HD in 4 unstable patients with 
serious risk factors for systemic anticoagulation 
[active bleeding (4), septic shock (3), hepatic 
failure (2), aplastic anemia (1), DIC (1)] were: 
Time Na WBC Platelet Ca Cr 


(min) mEq/L % zero time mg/dl 
0 142+2.6 100 100 8.24.2 84.5 
20 = 97+3.2 102+2.7 - - 


240 143+1.6 96+3.7 I08+8.0 9.34.2 4.8+.2 
Citrate was compared with heparin (n=6) in 4 sta- 
ble HD patients. Creatinine clearances at 4 
hours were 160+5 and 15046 ml/min for citrate and 
heparin, respectively. The prolonged PTT, ACT, 
transient leukopenia and thrombocytopenia seen 
with heparin did not occur with citrate. Cit- 
rate is an effective, safe, strictly regional 
anticoagulant free of side effects. It offers 
advantages in HD of patients with bleeding, 
sepsis, leukopenia and thrombocytopenia. 
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VITAMIN C (C) MAY CAUSE SECONDARY OXALOSIS (0) IN 
CHRONIC HEMODIALYSIS PATIENTS (CHDP). C. Pru,* 

J. Eaton,* and C. Kjellstrand. RKDP, Neph. Div., 
Henn. Co. Med. Ctr., and Univ. of Minn. Med. Sch., 
Minneapolis, Minnesota. 

C deficiency can occur in CHDP. C is often 
given orally and sometimes added to dialysate to 
prevent hemolysis. C is almost exclusively ex- 
creted by the kidneys. 

We studied C levels in blood by the Day-Williams 
Mash Method in 25 CHDP. CHDP were divided into 3 
groups: 1-C orally (0.5-1.0 gm/day); 2-C in dial- 
ysate (4 gm/120 liter); 3-orally and in dialysate. 


(N) GROUP 1(10) GROUP 2(4) GROUP 3(11) 
C ug/ml + SD 25.0+ 9.1 12.6+ 1.8 34.445 
Normal C levels < 10 ug/ml 


Thus, all patients taking C orally, and particul- 
arly if it was also present in dialysate, had much 
elevated C levels. 
Vitamin C and Oxalate Correlation C is an import- 
o ant precursor of 0. 
Simultaneous blood 
levels of 0 and C 
were determined in 
oiea C 7 patients, all 0 
bros were high (0=3.5- 
18.7 ug/d?) (normal 
< 3 ug/ml) and cor- 
related well with C 
in blood 


Oxalate ugim! 
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Thus, C is a precursor for 0 and may cause secon- 
dary 0 that is increasingly recognized in CHDP and 
may contribute to vessel disease. C in food and 
tablets and C blood levels need to be monitored in 
CHDP. 
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CHRONIC RENAL FAILURE (CRF) AFTER ACUTE TUBULAR 


NECROSIS (ATN). C. Pru,* J. Ebben,* C. Kjellstrand. 


RKDP, Henn. Co. Med. Ctr., Minneapolis, Minnesota. 

We investigated the incidence of CRF in patients 
sustaining ATN after catastrophic medical or sur- 
gical disease, who previously had normal renal 
function (Cr < 1.5 mg/dl, BUN < 25 mg/dl). During 
a 13 year period, there were 494 patients with ATN. 
173 had medical disease, 147 cardiovascular sur- 
gery, 109 gastrointestinal surgery and 65 other 
surgery and trauma as initiating event. 332 pat- 
ients died, 162 survived. The lowest survival 
(23%) occurred after gastrointestinal surgery, the 
highest (49%) after other surgery and trauma. 

The Cr continued to fall for 1 month after the 
last dialysis and then stabilized. In 89 patients, 
long-term follow-up (> 1 month) were obtained. 8 
patients developed CRF (Cr > 3 mg%) and another 6 
required chronic hemodialysis (CHD). 

Development of CRF and CHD had no relation to 
the duration of dialysis. Ultimate renal function 
was strongly correlated with age (R=0.97, p<0.001). 
13 were above 50, 7 above 60, and 4 above 70 years 
of age. 1 CRF patient had to go on CHD a year 
after her dialysis episode for ATN. 1 slowly low- 
ered his Cr over 5 years to 1.6 mg/dl. 2 had re- 
ceived methoxyflurane anesthesia, 4 developed ATN 
after aortic aneurysm; they may have had choles- 
terol embolization, 5 had pre-existing renal dis- 
ease with normal renal function but in 4 patients, 
no known cause of CRF was found. 

Of the patients who survive severe ATN, 8-16% 
will develop severe CRF and half of these will re- 
quire CHD. These patients are older, 1/3 have 
pre-existing renal disease with normal function, 
1/3 have additional renal trauma besides ATN, but 
1/3 have no known cause of CRF. 


@ 24 
THE IMPORTANCE OF DIALYSATE TITRATABLE ACIDITY (TA) 
FOR ACID-BASE BALANCE IN INTERMITENT PERITONEAL 
DIALYSIS (IPD). Doug Ramos,* Michael Hammeke, 
Martin H. Bierman, Creighton Univ., Omaha, Nebraska 
In order to evaluate the importance of dialysate 
TA on acid-base balance in IPD we studied two 
patients’ acid-base kinetics upon changing from a 
dialysate TA of 3.0 mEq/L. to a TA of 0.8 mEq/L.; 
dialysate TA was adjusted with 10 N NaOH. All 
dialysis was carried out with a Physio-Control PDS 
400 modified to sample outflow dialysate from an 
airtight container. Inflow and outflow dialysate 
pH were measured and organic acids (0A), HCOZ, and 
TA were titrated with standard methods. Net base 
gain was determined by substracting the sum of 
outflow HCOZ and patient neutralized TA in outflow 
dialysate ffom the OA absorbed with each dialysis. 
Following initiation of a low TA dialysate bath, 
pre-dialysis blood bicarbonate rose 4 mEq/L. by the 
third week and accelerated positive base balance 
occurred in the first 3 weeks. 
Acid Base Balance on Switching to 0.8 TA Dialysate 
(all values are in mEq/wk) 


WEEK 1 2 3 4 
OA Absorbed 1925 1886 1599 1212 
Neutralized TA 172 109 108 77 
HCOz Loss 547 575 593 563 


+ Base Balance 1211 1224 898 572 

Serum HCO3 mEq/L. 14.5 17.5 18.5 18 

In six patients 2 L. dialysate exchanges were 
performed with dialysate of TA 1.0, 2.5, and 4.0 
mEq/L. TA on outflow dialysate was: 0.4, 0.3, 0.4 
mEq/L. respectively, showing nearly complete and 
rapid buffering of dialysate TA. 

We conclude that in IPD the TA of dialysate solu- 
tions is an important factor in determining patient 
acid-base balance. 


@ 24 
EVALUATION OF BONE IN DIALYSIS PATIENTS EXPOSED TO 
ALUMINUM IN DIALYSATE. E.S. Ricanati, S.M. Ott,* 
K.L. Klein, A.C. Alfrey, D.J. Sherrard, and J.W. 
Coburn. Depts. Med., Case-Western Reserve Univ., 
UCLA, U. Wash., & U. Colo., Cleveland, Ohio. 
Aluminum (Al) in dialysate has been incriminated 
in causing osteomalacia (OM), but few prospective 
data are available. Iliac crest bone biopsies were 
done on 14 dialysis (HD) patients using untreated 
tap water containing modest Al, 30-75 ug/L. All had 
received oral Ca and 1,25(0H)2D3. Measurements in- 
cluded bone histology, bone Al content (by chemical 
and histochemical (HC) means), serum Al and PTH 
levels. The rate of influx of Al during HD was 
4.84.84 ug/min with pre- and post-HD serum Al, 
165416 ug/L and 270421, respectively. Bone histolo- 
gy defined: 1) 7 patients with OM; 2) 5 without OM 
(-OM) and 2 cases with low mineralization rate and 
patchy but not excess osteoid. There was a close 
correlation (r=0.91) between duration of HD (D- 
time) and bone Al. There were no differences in 
serum Al, Ca, P, Alk P'tase or PTH levels nor Al 


influx rates during HD between OM and -OM, All OM 


D- Fx Serum Bone Al Bone Al 
time (no Al mg/kg (HC) 
(mo) no) (ug/L) DW mm/ mm4 
OM 4448.7 7/7 167432 «117436 = 1. 2+0.36 


-0M 72.7 2/5 103225 17ż+5 =0.0640.03 
(Normal) - - <10 <8 0 
P: <. 002 - NS <.01 <.01 


patients had elevated bone Al and multiple frac- 
tures (Fx) compared to the others. Thus, dialysate 
can be a major source for elevated plasma and bone 
Al, with duration of exposure (D-time) the major 
factor affecting bone Al. There is a strong associ- 
ation between bone Al and OM that is not prevented 
by Orai Ca or vitamin D. 
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CHANGES IN COLLOID OSMOTIC PRESSURE (COP) DURING 
ULTRAFILTRATION (U). M, Rodriguez*, F. Llach & 
J. Pederson, Univ. of Okla. Health Sci. Ctr., 
Dept. of Med. and V.A. Med. Cntr., OKC, OK. 

Hypotension is common during U in dialysis 
patients (pts) and hypovolemia secondary to fil- 
tration of fluid is a contributing factor. Changes 
in COP should be expected with U but have not been 
directly measured in these pts. This study direct- 
ly measures dynamic changes in COP during U using 
an original method. Eighteen Pts. receiving 1 
hour of U were divided according to the rate of 
U in 3 groups (GR): a(2.4L); b(2.0L); c(1.5L). 
Changes in COP, mean arterial pressure (MAP), to- 
tal protein (TP), hematocrit (Hct), and ultrafil- 
trate volume (UV), were determined at 15,30, and 
60 minutes. At 15' and 60', values were: 

G TIME W) COP (%) (—)MAP (3) 
a 15' 573479* 18.945.9* 723.1% 
60" 2390260* 45.3£10* 21.446.4* 
b 15' 500456* 9,244.3 2,544.9 
60' 2008£55* 18.544.7* 16.344.5* 
c 15' 418422* 2.7£1.6 2.542.2 
60' 1475£97* 11.342.7* 744.1 
*p <0.05 
The progressive increase in COP is exponentially 
related to UV (p<0.0001), MAP (p<0.01), Hct 
{p 40.001) and TP (p <0.002). 

In summary, U produces a significant increase 
in COP and only moderate changes in MAP, TP, and 
Het. These changes are primarily related to the 
volume of fluid removed. In conclusion, COP is 
the most sensitive index evaluated which changes 
with vascular volume and could become a useful 
clinical parameter. 


ABDOMINAL HERNIAE AMONG PATIENTS UNDERGOING CONTIN- 
UOUS AMBULATORY PERITONEAL DAILYSIS(CAPD). Jack 
Rubin, Seshadri Raju» John Bower. The University 
of Mississippi Medical Center, Jackson, Ms. 

CAPD is associated with unique complications.We 
reviewed our patients from the inception of our 
program(2/79 to 4/81) and noted that 24%(12/51) of 
patients had abdominal herniae(umbilical,incision- 
al,inguinal). In 5/12 patients herniae were pres- 
ent prior to dialysis. In 7/12 herniae were first 
noted after initiating CAPD. There were no signifi- 
cant differences between patients with and without 
herniae with respect to sex, age, parity, history 
of abdominal operations, complications of leakage 
from the incisional site after insertion of the 
Tenckhoff catheter and catheter malfunctions re- 
quiring reimplantation. All patients but one were 
black. The mean age for males with herniae(n=5) 
was 49 yrs and females(n=7) 52 yrs. Four of 9 pa- 
tients with abdominal herniae(incisional, umbili- 
cal) :developed bowel incarceration and required 
emergent surgery. No patient required bowel resec- 
tion. Laxity of the abdominal wall allowed primary 
repair without prosthetic material. In only 1 in- 
stance was the Tenckhoff catheter removed. There 
were 7 inguinal herniae among the 12 patients. 
Only 1 patient had 1 of 2 inguinal herniae re- 
paired just prior to starting CAPD. Five were re- 
paired according to the technique of McVay. Pa- 
tients were maintained by intermittent peritoneal 
dialysis using 1 liter intraperitoneal volumes of 
dialysate for 2 to 3 wks or hemodialysis for 3 to 
6 wks prior to resuming CAPD. In a follow up peri- 
od of 3 to 9 mo. there has not been a breakdown of 
repair nor recurrence. Careful search for herniae 
at susceptible sites should be part of the physi- 
cal examination. These herniae may incarcerate. 
Elective repair should be carried out. 


CONTINUOUS AMBULATORY PERITONEAL DIALYSIS (CAPD) 
VERSUS HOME HEMO DIALYSIS(HHD). J. Rubin, R. Ray, 
J. Bower. Univ. of Miss. Med. Ctr., Dept. of Med., 
Jackson, Mississippi. 

We have followed a11 HHD(n=37) and CAPD (n=56) 
patients (pts) from 2/79-8/81. Hospitalization (H) 
(hospital days/time of dialysis days, (TOD)), 7% 
CAPD, 1.5% HHD), and withdrawal from dialysis 
(24/56 6/37) were greater with CAPD. We sought to 
determine whether preselection influenced results. 
Race, Sex, Age, Education(yrs), Martial Status (MAR) 
(married, or not), income(<$10,000,>$10,000(I)), 
rural/urban home, and diagnosis causing uremia(DX) 
were reviewed. CAPD and HHD Demographic(DEM) fea- 
tures were similar. We matched 16 for race, sex, 
MAR, age(40, 40-60, 60+ yrs) and education(7, 7-12, 
12+ yrs(E)). TOD was less with CAPD(231452, 452499, 
p<.07), 8/16 withdrew from CAPD (encompassing 1 
transplant, 1 transfer) vs 2/16, and H was greater 
with CAPD(.06+.01, .007+.005, p<.026). Since these 
16 pts included 8 on CAPD for heart disease (CHF) 
we analyzed the 8 matches without CHF. Again H was 
greater (.08+.02, .007+.005, p<.026). To evaluate 
the results we sought subsets among the CAPD pts. 
As a group I was associated with Tess H(.09+.01, 
.05+.01, p<.05). E, age, race, sex, DX, rural/urban 
home were not. Pts with CHF(n=16) accounted for 75% 
of all deaths(6/8). H was not increased in this 
group. Among 13 pts without peritonitis(P) vs 43 
with at least 1 episode of P we found more whites 
(11/13) and a greater I (<$10,000,>$10,000, 4/9 vs 
36/7 however TOD was less(141442, 289435, p<.03). 
There were no DEM differences among those removed 
within 240 days and those on at least 365 days. Our 
data suggest that CAPD is useful in the high risk 
patient. Our results for well selected CAPD pts are 
not as good as HHD. We feel CAPD should be pre- 
scribed with caution. 
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NUTRITIONAL STATUS OF PEDIATRIC PATIENTS UNDER- 
GOING CAPD, I.B. Salusky*, R.N. Fine, P, Nelson*, 
M.J. Blumenkrantz & J.D. Kopple. UCLA Sch. Med. & 
Pub. Health, V.A. Wadsworth Med.Ctr., L.A., Cal. 
It has been suggested that CAPD in uremic 
children may increase growth & improve nutritional 
status. We evaluated nutritional status in 15 
patients, mean age 9.54 yrs.(r = 1.5-16.8) who 
received CAPD for a mean of 5.6 mos.(r = 1-12). 
Total urea clearance (dialysate + renal) was 
4.9 + 1.9 (SD) L/day (196 + 58 ml/Kg/day). Estim- 
ated protein intake was 2.3 + 0.8 g/Kg/day & cor- 
related with urea N appearance {r = .82,p 4 .02). 
Dialysate losses of total protein & albumin were 
4.0 + 1.7, 2.7 + 1.4 g/day & correlated with body 
weight (r = .84, p< .01). Oral energy intake was 
56 + 18 Kcal/Kg/day; dialysate glucose uptake av~ 
eraged 6.0 + 2.0 Kcal/Kg/day. Height/age & weight/ 
age were 86 + 7% & 74 + 8% in camparison to the 
50th percentile for normal children. However, 
weight/height was 102 + 16% when compared to the 
50th percentile for normal children of similar 
height. Mid-arm & mid-arm muscle circumferences, 
triceps & subscapular skinfold thickness tended to 
be decreased when compared to normal children of 
similar age but no different when compared to 
children of similar height. Serum albumin, trans- 
ferrin & IgA were decreased (p< .05 ~ p<¢.001); 
total protein, IgG, IgM & C3 were normal. Plasma 
leucine, lysine & serine were reduced; plasma cys- 
tine, proline & methylhistidines were increased. 
These data indicate that children undergoing CAPD 
are both growth retarded & malnourished. The de- 
creases in height, weight, muscle mass & fat are 
proportional. Long-term studies are necessary to 
determine whether an increase in energy or protein 
intake will improve growth in children undergoing 
CAPD. 
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EFFECT OF DIALYSATE K+ CONCENTRATION ON ACID-BASE 
BALANCE DURING HEMODIALYSIS. Daniel G. Sapir and 
C. Robert Cooke. USPHS Hospital and Johns Hopkins 
University School of Medicine, Baltimore, Maryland 

Alterations in body K stores play a significant 
role in acid-base balance. To examine this 
relationship further we studied the effects of 
changing plasma [K] on plasma [HCO3] and [H] dur- 
ing hemodialysis; Patients were dialyzed with 
solutions containing NaHCO3 17.5 (+HCO3) or 35 
mEq/L (+HCO3) while bath [K] varied between 1.5 
and 5.0 mEq/L. 

Results expressed as End-Beginning (A) hemo- 
dialysis (HD): SALK] in 4HCO3, tHCOg HD corre- 
lated with bath [K], p<0.005; in +#HCO, HD initial 
CHco,] = 17.8 £ 0.6 and ALHCO,] = -5.3 £ 0.8 mEq 
/L, p<0.001, while in +HCO3 HD initial CHCO3] = 
16.1 t 1.1 and A[HCO,] = +3.6 t 0.9 mEq/L, 
p<0.005. 


+HCO3 (HD) +HCO3_ HD 
ACHCO3TE=1-7aK -6.6% ACHCO3]=-2.1AK + 1.6% 
ACH] = +4.5AK+16.2% ACH] = +7.4AK -5.2% 


*p<0.005 


In +HCO3 HD there was no correlation between 
ALCL] and A[K] or A[HCO3] while tHCO3 HD these 
variables were correlated. Results show that 
changes in serum [K] during hemodialysis are re- 
lated to bath [K] and are inversely correlated 
with A[HCO3] and directly correlated with A[H]. 
We conclude that changes in bath [K] can exert a 
significant influence on an acid-base balance 
during hemodialysis. 


ALUMINUM (Al) LEAKAGE FROM THE REDY SORBENT 
CARTRIDGE (RSC): THE PROBLEM AND ITS SOLUTION. 
W. Shapiro, C. Waltrous,* P. Faubert, T. Schilb* 
and J. Porush. The Brookdale Hospital Med. Ctr., 
Div. of Nephrology, Brooklyn, New York. 

We have utilized the RSC as the ultrafiltrate 
(UF) cleanser in a closed ultrafiltration-sorbent 
recycling (UF-SR) system being developed as a 
treatment for patients with ESRD. Since the Stan- 
dard RSC is known to contain Al oxide (Al203), Al 
leakage was tested in 13 uremic dogs treated with 
the Standard RSC and 7 uremic dogs treated with a 
New RSC in which 90% of the A1203 was removed. 

In all experiments, dogs underwent UF-SR for 180 
min at an UF flow rate of 50 ml/min (Amicon Dia- 
filter 0.5M2) with either the Standard (group 1) 
or the New (group 2) RSC and a second "cleansing" 
Amicon Diafilter (CAD) placed in series after the 
RSC. UF samples were taken from the following 
sites in group 1: A) pre-RSC; B) post-RSC; C) post 
CAD at O time and 180 min. In group 2 samples 
were taken from arterial plasma (AP), sites A and 
B and venous plasma (VP) at 0 time, 90 and 180 
min. Al (ug/L) at 0 time in group 1 was 1145 at 
A, 2846 at B and 2647 at C (meantSE). At 180 min 
Al was 33413 at A, 2314106 at B and 192268 at C 
(p<0.05 vs A for both B and C). Group 2 Al at 0 
time was 3.010.7 in AP, 3.041.2 at A, 3.54#1.0 at B 
and 3.010.6 in VP. At 90 min Al was 2.7+0.6 in 
AP; 2.840.9 at A, 2,020.0 at B and 3.8+1.7 in VP. 
At 180 min Al was 6.941.8 in AP; 2.040.0 at A, 
8.042.4 at B and 5.341.3 in VP. These data demon- 
strate that Al leakage does not take place with 
the New RSC, and, up to 180 min, Al concentrations 
were below the permissible limit for Al in dialy- 
sate (10 ug/L). 


AN APPRAISAL OF THE UREA KINETIC MODEL. F.H. Sherf 
(Intr. by A. Lindner). Dept. of Medicine, V.A. 
Med. Center and Univ. of Washington, Seattle, WA. 

The validity of using urea kinetic model as 
the guideline to prescribe optimal dialysis time 
was assessed by examining the original data of 
Gotch et al. (Trans ASAIO 22:175, (976). When 
three variables, eg. sex, body weight (B.W.) and 
residual creatinine clearance (KrCr) were appiied 
to stratify the study population (n=46), 3 dis- 
tinct groups emerged with Independent correlation 
covarlance: Gr.l (n=10), female, tow B.W. (mean 
53.5 kg), high KrCr (2.65 ml/min); Gr. 11 '(n=10), 
both sex, low B.W. (54.4 kg), low KrCr (0.2 ml/min 
Gr. Tt? (n=5) male, high B.w. (90.1 kg), tow KrCr 

(0.12 mi/min). Despite the obvious disparity In 
these varlables among the 3 groups, the prescribed 
dialysis time (td) were remarkably similar (3.7 4 
0.6, 4.0 + 0.5, 4.1 £ 0.3 hrs. respectively, mean 
+ SEM.) mainty because of difference In thelr pro- 
tein catabolic rate (per)(1.50 4 0.13, 1.24 4 O.TL 
0.96 + 0.06 g/kg/day for Gr.i-II!, respectively, 
Gr. vs Gr.ttt p = 0.015). When the actual td was 
transformed to nephroltd clearance (NC) (Ginn et al; 
Trans ASAIO 24:376, 1978), significant differences 
were found between Gal and Gr. Itt (17.5 + 1.4 vs 
8.1 + 0.4 mi/min, p < 0.001) and between Gr.il and 
Gr. ttt (15.5 4 0.9 vs 8.1 4 0.4 ml/min, p < 0.05). 
A highly significant correlation also existed bet- 
ween NC and per (r = 0.80, p < 0.0005) suggesting 
protein intake was heavily dependent on the sum of 
residual and dialysis clearance. Since minimum NC 
for adequate dialysis has been recommended by some 
Investigators to be !2 m!/mtn, we conclude the td. 
calculated by the urea kinetic modeling tend to 
underdialyze Gr.IIf and possibly overdtalyze Gr. | 
patients. 


EFFECTS OF HEMODIALYSIS (HD) ON BLOOD OXYGEN (P02), 
WHITE BLOOD CELL COUNT (WBC), PLATELETS (PLT), AND 
COMPLEMENTS (C) BY TWO DIFFERENT MEMBRANE DIALYSERS. 
Adel N. Shenouda, Jackson J. Yium, John G. Paty, 
Jr.*, Frank J. Miller*, Donna Swafford*, and Rhonda 
Edmons*. Clinical Education Center, Univ. of TN, 
Chattanooga, TN. 37403. 

Previous data from animal studies has indicated 
that hypoxia, leukopenia, and complement activa- 
tion seen in dialysis patients may depend on the 
dialysis membrane utilized. Cuprophane membrane 
dialysers (CUMD) have been implicated in this 
phenomenon. We studied 15 patients with end stage 
renal disease without underlying known collagen 
vascular disease. PO, (mmHg), WBC (x103mm3), PLT 
(x103mm3),,nd C were: measured in 10 -patients(Group 
A) while being dialysed with CUD and 5 (Group B) 
with 4000 C-Dak H.F. Comparisons between values 
at the beginning of dialysis and during dialysis 
on each patient were performed using the SPSS un- 
equal variable technique with critical value 0.05. 


PO2 WBC'S PLATELETS 
A B A B A B 
0 90 84 87 7.3 242 178 
is" 82 83 3.2 4.7 220 165 
30" 68 80 5.8 6.7 219 169 
p= £0.02 p= <0.05 p= <0.32 


Results in Group A revealed significant differences 
in complement activity between beginning dialysis 
and during dialysis in C-3, C-5, CH-50, and pro- 
perdin but not C-4, indicating alternant pathway 
activation as a mechanism in the above abnormali- 
ties. This study confirms previous animal data 
and invokes that complement mediated abnormalities 
in man are observed with CUMD but may be attenuated 
by utilizing 4000 C-Dak H.F. 
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THERAPY OF HEMODIALYSIS-RELATED MUSCLE CRAMPS. 
Richard A. Sherman, Kathleen A. Goodling*, 
Robert P. Eisinger. CMDNJ-Rutgers Medical School 
Piscataway, New Jersey. 

A double blind controlled trial of acute 
therapy for hemodialysis-related muscle cramps 
was undertaken. Cramps were graded by the sub- 
jects as moderate or severe. Fifty ml doses of 
one of three solutions were given intravenously 
in random fashion to 17 patients suffering a 
total of 76 episodes of muscle cramps. The sol- 
utions used were (1) 7.05% NaCl (osmotic activ- 
ity equivalent to 15 ml of 23.5% NaCl) (2) 50% 
dextrose and (3) 5% dextrose. Relief after 
three minutes was reported by the subjects as 
complete, partial or none. 

{7.05% NaCl} {50% Dextrose 5% Dextrose 


(N=25) (N=25) (N=26) 
N(%) N(%) N(%) 
Complete 14(56)* 14(56)* 7(27) 
Partial 7(28) 4(16) 11(42) 
None 4(16) 7(28) 8(31) 


*p<0.05 vs. 5% dextrose 

The severity of muscle cramps was similar a- 
mong those receiving solutions (1), (2) and (3) 
with 18, 16 and 15 subjects respectively report- 
ing severe cramps. 

Osmotically similar concentrations of dex- 
trose and NaCl were equally effective in provid- 
ing relief of hemodialysis-related muscle cramps; 
both were superior to 5% dextrose. 


CUMMULATIVE SURVIVAL RATES OF PATIENTS ON 4 DIFF- 

ERENT DIALYSIS MODALITIES. A. Shimizu, C. Barnes, 
B. Haberstroh,* G. Lennox,* J. Lien,* T. Liu,* 

R. Manning,* K. Smith, K-W Hosp, Hote!-Dieu Hosp, 

St. Catharines, McMaster University, Hamilton. 

The cummulative survival rates of 349 dialysis 
patients alive on April 1/78 or subsequently ad- 
mitted to dialysis program up to May 1/81] were 
determined. They were segregated into 4 modes of 
therapy: hospital hemodialysis (CHD), hospital 
peritoneeal dialysis (CPD), home (HHD) and self- 
care hemodialysis (SCHD) and home peritoneal dia- 
lysis (HPD, mostly CAPD). Attempts were made to 
compare similar patients in each modality. Survi- 
val of those 49 years of age and under and 50 years 
of age and over were calculated. Diabetes was ex- 
cluded since the distribution of this condition 
among 4 modalities was different. There were 8 
groups of patients. Among patients 49 years of age 
and under the ] year survival rate among HHD and 
SCHD, CPD and HPD were about the same, the CHÌ pat- 
ients the worst. Among the patients 50 years of 
age and over HHD and SCHD patients had the best 
survival rate while the CPD patients had the worst. 
CHD and HPD dialysis patients had intermediate 
survival rates. The younger CHD patient's poor 
survival rate was explained by the greater numbers 
with other serious comorbid conditions. Low sur- 
vival rate of older CPD patients reflected the pre- 
sence of older and those with serious morbid con- 
ditions. Best survival rate of the HHD and SCHD 
patients is a statement that one must be healthy 
to perform self dialysis. The differences of 
therapy after adjustment for age and comorbid con- 
ditions may reflect differences in health status. 
Modality of therapy probably has no influence on 
cumnulative survival rates. 
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THE EFFECT OF PROSTACYCLIN (PGI2) ON PLATELET AG- 
GREGATION (PA) AND PLASMA 6-KETO-PROSTAGLANDIN Fg 
(6-KPGFig) CONCENTRATION DURING HEMODIALYSIS (HD)? 
M.C. Smith*, G.D. Park*, and M.J. Dunn, University 
Hospitals and Case Western Reserve University, 
Cleveland, Ohio. 

We examined the effect of PGI, infusion during 
HD on PA and plasma 6-KPGF,, in 12 subjects with 
chronic renal failure. Six patients (PGI, resis- 
tant, PGI,-R) showed no more than a twofold in- 
crease in the maximum ADP concentration resulting 
in reversible PA, whereas the other 6 subjects 
(PGI, sensitive, PGI,~S) demonstrated a sixfold in- 
crease (p<0.01) which correlated with the cumula- 
tive dose of PGI, (r=0.91, p<0.01). Compared to 
PGI -R patients, the PGI,-S group showed greater 
pre-HD PA in response to 2M ADP (56+10% vs 25+8%, 
p<0.05) and greater inhibition of PA (9316% vs 
4+3%, p<0.01) during PGI, infusion, 

Basal plasma 6-KPGF,, levels were significantly 
elevated in the 12 patients compared to 12 normal 
volunteers (162+25pg/ml vs 504+9pg/ml, p<0.001) but 
did not differ between PGI -S and PGI -R subjects. 
For all patients the plasma 6-KPGF,, concentra- 
tions during HD correlated with the cumulative 
dose of PGI, (r=0.64, p<0.05). 

We conclude that: 1) two groups of patients 
with chronic renal failure can be identified on 
the basis of their PA response to PGI.; 2) inhibi- 
tion of PA is an ex vivo correlate of PGI, admini- 
stration only in the PGI,-S group; 3) basal plasma 
6-KPGFig, a probable indicator of endogenous PGI; 
synthesis, is increased in patients receiving 
maintenance HD and 4) plasma 6-KPGF,, appears to 
be a reliable index of the cumulative dose of PGI, 
in uremic man. 
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PERCUTANEOUS TRANSLUMINAL DILATATION FOR 

VASCULAR ACCESS STENOSIS. Bruce Spinowitz, 
Gregory Carsen*, Robert Meisell*, Chaim Charytan. 
Booth Memorial Med.Cntr., Dept. of Med. & Padiol., 
Flushing, N.Y. 

The maintenance of a patent vascular access 
is among the most critical and limiting factors in 
the treatment of end stage renal disease patients 
with hemodialysis. The surgical correction of 
poorly functioning grafts or fistulas frequently 
requires or results in the sacrifice of access 
sites. We describe the use of balloon angio- 
plasty for the correction of access complications 
as a salvage approach of vascular access sites. 

Six patients underwent angioplasty with a 
Gruntzig catheter for correction of poor fistula 
flow in two and elevated venous pressure in four. 
Angioplasty successfully re-established perfusion 
adeguate for dialysis in both patients with poor 
flow. One patient still has patent access after 
five months followup. The other patient's craft 
occluded after four months recuiring surgical 
placement of a new access. 

In two of the four patients with elevated 
venous pressure successful angioplasty resulted in 
dilatation and decrease in venous pressure, Two 
other patients with elevated pressure did not have 
successful dilatation of the stenotic venous area 
related to fibrotic thickening of the segment. 

In conclusion, we present a selected group of 
patients in whom a non-operative and fistula 
sparing approach to vascular access camplications 
results in the temporary and sometimes permanent 
correction of selected access problems. The con- 
tinued application of angioplasty to such compli- 
cations will allow for the extended survival of 
hemodialysis vascular access. 
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ELEVATED SERUM IgE LEVELS IN HEMODIALYSIS PATIENTS 
WITH EOSINOPHILIA. Bruce S. Spinowitz, Ponniah 
Sankarapandian,* and Chaim Charytan. Booth 
Memorial Medical Center, Flushing, NY. 

We have previously described (Trans. ASAIO,1981) 
a significant incidence (57%) of systemic eosin- 
ophilia (E) in a large, unselected hemodialysis 
(HD) population. The significance of this 
finding is presently unknown. We extended our 
investigation of these patients with studies of 
two other phenomenon commonly seen in hyper- 
sensitivity states i.e. IgE levels and skin 
sensitivity to suspected allergans. 

Serum IgE levels were measured in 73% of the 
original study population. 34% (21/61) of 
patients with E had elevated levels of IgE, as 
compared to 13% (6/44) of HD patients without E. 

The saline effluent obtained at the completion 
of dialyzer rinsing was used as a skin test 
reagent. Twelve patients with E were tested with 
a 0.1 cc intradermal injection of saline effluent 
from their own dialyzer, 0.1 cc of sterile 
dialysate and a saline control. None of these 
patients responded with either immediate skin 
sensitivity i.e. wheal and flare, nor with 
delayed hypersensitivity at 48 hours to any of 
the test substances. 

These preliminary findings, coupled with our 
previously reported increased incidence of 
allergic symptoms in HD patients with E, suggests 
that hypersensitivity phenomenon may be of 
pathphysiologic consequence in the HD population. 
Further studies are needed, however, to identify 
the specific allergans and to explore the potential 
role of the eosinophil in the systemic pathology 
of the dialyzed uremic. 
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RENIN RELEASE IN DIALYSIS REFLECTS ABNORMAL ADREN- 
ERGIC EFFERENT MODULATION. Padma Srinivasan,* 
Stephen C. Textor,* Fetnat M. Fouad,* Emmanuel L. 
Bravo, Robert C. Tarazi,* and Satoru Nakamoto. 

The Cleveland Clinic Foundation, Research Division, 
Cleveland, Ohio. 

Although baroreflex abnormalities are common in 
uremia, the consequences of autonomic dysfunction 
for renin release are poorly understood. We stud- 
ied several indices of adrenergic outflow including 
plasma norepinephrine (HE), heart rate (HR), 
diastolic pressure (DBP), and renin activity (PRA) 
during tilt (60°x15'), hemodialysis (HD) and iso- 
proterenol (ISU) infusion in 17 stable HD patients. 
Despite mild extracellular volume (ECF) expansion 
(SO, space), plasma volume (RISA) was normal and 
total blood volume was low due to anemia (23+1 vs. 
2841 mi/cm, normal, p<0.001). The postural rise in 
NE was normal (278160 vs. 236440 ng/L in normals), 
suggesting intact afferent baroceptor pathways. 
Heart rate and DBP responses to tilt were variably 
blunted, Although basal PRA was elevated (7.642 
ng/mi/hr) for the plasma volume, the postural rise 
in PRA was abolished in 86% of uremic subjects. 
Moreover, cardioaccelerating infusions (2142 bpm) 
of ISU failed to stimulate PRA (7.9+2 vs. 8.422 
ng/ml/hr). However, during HD with ECF contrac- 
tion, PRA rose in 43% of patients whose NE also 
rose (106 ng/L) but was unchanged in the rest, 
whose NE fell (-122 ng/L). These data indicate 
intact afferent baroceptor pathways during tilt. 
Efferent adrenergic regulation of PRA is grossly 
impaired, including direct beta-adrenergic stimu- 
lation. During HD, however, PRA release appears 
to be regulated by both adreneraic input and the 
effects of ECF contraction. 
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METABOLIC FATE OF GLUCOSE-U-""C ABSORBED 
DURING PERITONEAL DIALYSIS (PD) IN HUMANS. 
J,A. Stevenson*, W. D. Davidson, R.J. Morin*, M. J. 
Blumenkrantz, Depts. of Med. & Pathol., Harbor-UCLA 
Med. Center & VA Wadsworth Hospital, Los Angeles, 
CA. 

Chronic PD may cause worsening of hypertriglycer- 
idemia, because a large amount of glucose is absorbed 
from dialysate. Typically 200 grams of glucose (over 700 
calories) are absorbed daily with chronic ambulatory PD 
(CAPD). While most of the absorbed glucose is probably 
metabolized via the citric acid cycle to CO, and H,O, 
some may enter other pathways such as lipid biosyn- 
thesis. This study was undertaken to measure directly 
the metabolic fate of glucose absorbed during PD. 

Four patients undergoing PD for trgatment of renal 
failure have been studied. Glucose-U-" "C (100 #Ci) was 
added to dialysate before infusion. In patients under- 
going acute or intermittent PD the infusion of 14. was 
given with the "last pass" of dialysis and allowéd to 
remain intraperitoneal until complete absorption had 
occurred; with CAPD the dialysate was drained after 8 
hrs and the regular dialysis regimen resumed. Dialysate 
drainage rei urine, if any, were counted for appearance 
of 'C CO, in expired air was measured continuously 
for 8 hrs, then intermittently for 40 hrs by means of a 
vibrating reed electrometer/ion chamber method. Serum 
samples were taken for ,gnalysis of the appearance of 

C in lipid fractions. Co, in expiged air accounted 
for 58.8 + 3.5% of the adminfstered C-glucose; urine 
losses of “"C were negligible. The fate of the unrecov- 
ered radioactivity is unknown. A smal! amount (<1%) 
was incorporated into plasma lipids. It is concluded that 
a significant percentage (41%) of glucose absorbed dur- 
ing PD is not metabolized to CO, and may enter 
alternate metabolic pathways, i.e., lipid biosynthesis. 
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THE EFFECTS OF CONTINUOUS AMBULATORY PERITONEAL 
DIALYSIS (CAPD) ON BONE HISTOMORPHOLOGY (BH). S.L.. 
Teitelbaum, M.D. Fallon*, B.K. Gearing*, C.S. 
Dougan*, and J.A., Delmez, Washington Univ. Medical 
School, St. Louis, Mo. 

Previous studies from this institution have dem 
onstrated maintenance of normal levels of serum 
25-0H vitamin D as well as significant removal of 
immunoreactive parathyroid hormone (iPTH) in pa- 
tients treated with CAPD. The purpose of this 
study was to evaluate the effects of CAPD on BH in 
six patients who had bone biopsies at the start of 
CAPD (S) and after 1 year (A) of treatment. 


R.O.V. M.O.S.W. (uM) o/mm2 
(S) 26.2 + 7.2 13.2 + 1.2 1.25 + .49 
(A) 10.4 + 3.1 9.9 41.1 .55 + .19 


(+ SEM, R.O.V.=relative osteoid volume, M.0.S.W. = 
mean osteoid seam width, o/mm2=osteoclasts/mm2) 

All patients received oral calcium supplements 
and none were treated with vitamin D or anticonvul- 
sants. Monthly determinations of serum iPTH, and 
phosphorus showed no overall change compared to 
pre-CAPD values whereas calcium and ionized cal- 
cium levels rose. 

The severity of osteomalacia (OM) decreased in 
5 of 6 patients after 1 year on CAPD. In those 3 
patients whose iPTH levels fell by greater than 
50% (X=61%) both OM and osteitis fibrosa cystica 
(OFC) improved. In those patients whose iPTH 
levels did not change or increased, OM improved in 
2 of 3 patients, with OFC worsening in all. We 
conclude: As is true with hemodialysis, worsening 
or improvement of OFC during CAPD is dependent on 
circulating levels of iPTH. Osteomalacia does not 
progress during CAPD and may actually improve. 
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REMOVAL OF UREA AND CREATININE, AND ELECTROLYTE 
BALANCE CONTROL IN A SEVEN-EIGHTHS NEPHRECTOMIZED 
DOG BY A SINGLE NEEDLE, SORBENT SUSPENSION, RECIP- 
ROCATING DIALYZER (SSRD). J.A. Thornhill, D.E. 
Blake, D.J. Carr, J. Beach, G. Gale, and S.R. Ash. 
Hemodialysis Lab and Small Animal Clinic, Veteri- 
nary School, Purdue Univ., West Lafayette, IN. 

A 31 kg male coonhound with a modified Scribner 
A-V shunt placed from the common carotid artery to 
the external jugular vein had the left kidney re- 
moved and 3/4 of the right infarcted. The Ccr be- 
fore surgery was 3.63 ml/min/kg (dog N. = 3.7 + .5) 
and after surgery was 0.52 ml/min/kg. 

The dog was hemodialyzed for 2 months, 3 days a 
week for 4 hour sessions, using the SSRD, a paral- 
lel plate device with 25 circular (17.5 cm diameter) 
membrane packets (1 Me) surrounded by a suspension 
of absorbent compounds, namely activated charcoal, 
urease, zeolite, and dextrose. Predialysis BUN and 
serum creatinine values stabilized at 65-80 mg/dl 
respectively with average dialyzer clearances of 
40% and systemic drop of 30% from resting levels 
for each. Sodium balance remained stable through- 
out the experiment and dialyzer clearance of potas- 
sium approximated 40% with systemic drop averaging 
25-30% from predialysis levels. Serum calcium re- 
mained relatively stable with slight systemic gain 
during most dialysis sessions. Serum phosphorus 
(P04) was stable in a high normal range throughout 
the experiment, without phosphate binding therapy. 
Serum levels of P0q reduced during dialysis by 15- 
20% with dialyzer clearances averaging 25%. 

The 7/8 nephrectomized dog provided an excellent 
model for renal insufficiency for the study of in 
vivo clearances by the SSRD. The SSRD sorbents 
provided adequate removal of uremic toxins with 
maintenance of electrolyte balance. 
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IMMUNOGLOBULIN E (IgE) LEVELS AND BLOOD EOSINOPHI- 
LIA (Eo) IN CHRONIC RENAL FAILURE. Ch. Tielemans’, 
D. Brenez* M. Dratwa*(Intr. by C.C. Tisher). Uni- 
versity Hospital Brugmann, Brussels, Belgium. 
Patients with chronic renal failure (Pts) fre- 
quently display immunologic disturbances. The pre- 
sent study investigates the prevalence of Eo and 
abnormal IgE levels in Pts conservatively managed 
(I), treated by hemodialysis (HD) with single-use 
cuprophane dialyzers (II) and by CAPD (III) compa- 
red to normal subjects (IV). Pts with known usual 
causes of Eo were excluded from the study. Eosino- 
phils were manually counted over 500 cells and 
considered abnormally high if = 400/mm3. Serum con- 
centration of IgE was determined by a radioimmuno- 
sorbent test (upper limit of normal : 100 U/ml). 
Pts with Eo Pts with IgE 
Group Eoz400/mm3 n/mm3 IgE2100 U/ml U/ml 
n (%) (mean+SEM) n (%) (mean+SEM) 
I (m=35) &4(11.1) 177428) -18(51.4)+ 287+67t 
II (n=62) 28(45.1)+ 455459° 18(32.1)°? 216449°* 
III(n=12) 1( 8.3) 220#33 1( 8.3) 37410 
IV (n=21) 2( 9.8) 175427 1( 4.5) 51+12 
°p 0.01, tp<0.001, °°p<0.05 when compared to 
group IV; *p<0.05 when compared to group I. 
Although Eo and IgE levels were strongly correlated 
in hemodialyzed patients (r=0.35; 0.01), only Eo 
did increase with duration of therapy (r=0.27, 
p<0.05). We conclude that the uremics'impairment in 
cell-mediated immunity could induce an increase of 
IgE levels correctable by CAPD but only partially 
by HD. This increased IgE would produce the Eo only 
observed in HD Pts in response to allergens linked 
to the HD procedure although not to reuse of the 
dialyzers. The long-term potential effects of these 
findings remain to be determined. 
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SUSTAINED ULTRAFILTRATION WITH POLYMER DIALYSATE 
DURING LONG DWELL PERITONEAL DIALYSIS EXCHANGES. 
Zbylut J. Twardowski,* Karl D. Nolph, Terry J. 
McGary,* and Harold L. Moore*. Univ. of Missouri, 
Med. Ctr., Dept. Med., Div. Nephr., Columbia, Mo. 
With continuous ambulatory peritoneal dialysis 
(CAPD), glucose does not sustain high ultrafiltra- 
tion (UF) rates beyond 2 hours (hrs) dwell time 
(DT). Non absorbable polymer should prolong UF. 
Polyacrylate polymer solutions (PS) were develop- 
ed to contain diffusible concentrations of Na, K, 
Ca, Mg, Cl, and lactate equal to those of a commer- 
cial 4.25% destrose dialysis solution (DS). A con- 
trol solution (CS) with the same diffusible elect- 
rolyte concentrations was also prepared. Two L. of 
each were used as dialysate in an in vitro simula- 
tion of peritoneal dialysis. Synthetic capillaries 
were perfused with CS plus colloid simulating plas- 
ma. Transmembrane hydraulic pressure was maintain- 
ed so that exchanges (ex) with CS yielded no UF. 
With dwell times (DT) up to 24 hrs. results were: 


1500}. Total PS 
12501. UF 

10004. mi. 

750 

500 

250 DS 

0 fi 
2 4 6 810 12 14 16 18 20 22 24 DT hr 

Fifteen ml. ex of DS & PS in 5 rats yielded ave- 
rage UF rates during the second and third hours of 
DT that were 37% and 110% of respective first hour 
rates. 

In summary PS results in sustained UF over long 
DT. With absorbable glucose osmotic pressure is 
more quickly dissipated. PS could be useful in 
CAPD where sustained high UF is desirable. 


HYPOPHOSPHATEMIA IN HEMODIALYSIS PATIENTS. SE 
Warren, IM Cohen*, and JA Mitas II. Naval Region- 
al Medical Center, San Diego, CA 92134. 

Patients on maintenance hemodialysis are 
treated with dietary, dialytic, and pharmacologic 
measures designed to lower the serum phosphorus 
(sP) concentration. While hyperphosphatemia has 
been considered an ubiquitous feature in such 
patients, the incidence of hypophosphatemia (H) 
has not received attention. We describe the in- 
cidence of H (sP < 2.9 mg/dl) in an outpatient 
hemodialysis population over a mean 8 month period 
of monthly pre-dialysis sP determinations. Of 111 
patients, 34 were found to show H on at least one 
confirmed lab value (31%). There were no signifi- 
cant differences between H and nonH groups with 
respect to sex (31% of men, 30% women had H), 
age (mean + SD age 59 + 11 yr for H; 56 + 17 yr 
for nonH), type of renal disease, or type of ant- 
acid prescription. Of the 34 H patients (all tak- 
ing antacids), 9 (26%) requiring discontinuation 
of antacid therapy; 13 (38%) required dose reduc~ 
tions; 11 (32%) showed only transient H and con- 
tinued phosphate binders; and 1 (3%) discontinued 
therapy but required phosphorus binders at a 
later time. Three of 111 patients required oral 
phosphate supplements and 8 took no phosphate 
binders. The lowest mean + SD sP for the H 
patients was 2.2 + 0.6mg/dl and 4 +.8mg/dl for 
nonH subjects. A sP between 1-2 mg/dl was noted 
in 13 patients; a value of < 1lmg/dl appeared in 1. 
H may be a frequent probiem in the dialysis popu- 
lation, requiring careful adjustment of medica- 
tion. Decreased gastrointestional phosphorus 
absorption due to antacid therapy and other in- 
testinal factors is believed to play a role. 
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DOG MODEL FOR EXPERIMENTAL STUDY OF CAPD. I.C.Wells, 
F.P.Holladay, M.P.Durr, B.J.Grabner, A.S.Campbell, 
W.A. Albano and J.D. Egan.* Creighton University 
School of Medicine, Omaha, NE. 

Continuous ambulatory peritoneal dialysis (CAPD), 
an alternative to hemodialysis, has technical prob- 
lems and the physiological effects of prolonged 
chronic CAPD as currently done are unknown. To 
study such problems we have developed a dog model 
which minimizes problems of vomiting, diarrhea, 
weight loss and peritonitis; our most successful 
subject gained weight and was electively sacrificed 
after 67 days in order to terminate the experiment. 
The immobilized disc peritoneal dialysis catheter, 
developed at Purdue University, was placed in ure- 
ter-ligated dogs in the left lower quadrant flush 
against the peritoneal wall through a stab wound 
and exited subcutaneously to pierce the skin in the 
intrascapular region at the base of the neck. A 
complete, semipurified liquid diet having 2.2 kcal 
per ml was administered by an indwelling feeding 
cannula through a gastrostomy to provide 80 kcal/ 
kg/day. Two liters of 1.5% IMPERSOLR (lactate or 
acetate), warmed to 37°C and containing 500 units 
of heparin and 250 mg of cephapirin sodium, were 
instilled at 0800, 1200, 1600 and 2200 hours. BUN 
and serum creatinine rose abruptly and remained 
relatively constant as did serum Na, K and Cl. The 
amounts of protein losses into the dialysate were 
different in lactate and acetate containing di- 
alysis fluids and this loss and that of certain 
amino acids was diminished by the inclusion of 
serine in the dialysate. The hemocrit and hemo- 
globin levels began to fall from relatively normal 
values on day 50 perhaps reflecting the loss of 
the hemopoetic function of the kidney. 


THE EFFECT OF DIPYRIDAMOLE (Di) ON THE PERITONEAL 
DIALYSIS (PD) CLEARANCE OF CREATININE AND UREA - A 
DOUBLE-BLIND STUDY. Stephen Weseley, Alvin Goodman, 
Div. Neph., Dept. Med., NY Med. Col., Valhalla, NY. 
The removal rate of small molecular substances 
from the blood to PD fluid can be enhanced by phar- 
mologie actions which increase mesenteric blood 
flow. Previous studies report that Di can enhance 
the Cur & Cer of PD. These studies were in new pts 
with severe hypertension. We report a double-blind 
crossover study to compare the effects of Di, an 
oral vasodilator with the unique ability to inhibit 
Platelet aggregation, to a placebo during IPD. 16 
stable chronic pts (11 male, 5 female, mean age 
57.1 yra) on PD treatment 8 weeks to 4 yrs partici- 
pated. Pts had various diagnoses - 6 were diabetics 
& none had vasculitis or uncontrolled BP. Pts were 
treated with 75 mg tabs of Di 12 & 2 hr prior to 
IPD & at the 6 & 12 hr of PD. BP, P and 3 sets of 
Cur & Cer were measured during the 20 exchange PD. 


Di Placebo In addition, # re- 
BUN mg/dl N Mean N Mean duction of BUN and 
Pre 16 84.6 16 81.8 serum creatinine 
Post 16 52.3 16 52.7 were randomized in 
2% Change 38.25% 35.6 to 2 pt groups - 
Creatinine received Di during 
Pre 16 12.7 16 12.2 the lst study and 
Post 16 9.5 16 9.4 placebo & then 
% Change 25.43% 22.8 vice versa. Be- 


C urea ml/min tween the 2 studies 
Exch 4-6 15 21.8* 15 22.0 at least 1 usual PD 
Exch 10-12 16 20.9% 14 19.8 was done. In clini- 
Exch 18-20 15 19.5* 15 19.2 cally stable IPD 

C Creatinine pts Di at this do- 
Exch 4-6 16 14,2* 16 14.1 sage does not en- 
Exch 10-12 16 13.7% 16 13.5 hance C of small 
Exch 18-20 16 13.7* 15 12.9 molecules. 
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TOTAL BODY NITROGEN (TBN) AND POTASSIUM (TBK) 
CHANGES IN PATIENTS UNDERGOING CONTINUOUS AMBULA~ 
TORY PERITONEAL DIALYSIS. P. Williams, R. Kay, 
J. Harrisson, K. McNeil, B. Kelman, M. Mendez, M. 
Klein, R. Ogilvie, R. Khanna, and D.G., Oreopoulos. 
Using prompt $ analysis and a whole body counter 
we measured TBN and TBK in 13 patients before and 
after 6 and 12 mos of CAPD. Simultaneous biochem- 
ical, nutritional and anthropometric measurements 
were also performed. At the beginning of CAPD the 
mean daily caloric intake, from diet and dialysate 
was 35.4 Keal/kg BW and the mean daily protein in- 
take 1.4640.1 g/kg BW. At 12 mos these figures 
were 28.1 Kcal/kg BW and 1.0620.1 g/kg BW respect- 
ively. During this 12 mo period the mean weight 
rose from 61.5+3.7 kg to 66.724.0 kg (p€0.001), 
the mean TBN fell from 17684127 g to 14984101 g 
(p€0.01), and the mean TBK expressed as absolute 
values rose from 92.746.8 g to 105£8.2 g (p€0.02), 
but expressed as a % of body weight, remained un- 
changed (0.15% and 0.16%). The mean % of body fat 
and arm muscle circumference were unchanged and the 
mean serum albumin and transferrin also remained 
unchanged at low normal levels. These findings 
show a discrepancy between changes in TBN on one 
hand and TBK and anthropometric measurements onthe 
other; while TBN decreased, TBK and weight in- 
creased. Anthropometric data show that there is 
no increase in total muscle mass or % body fat. It 
appears that despite adequate caloric and protein 
intakes, these patients lose total body nitrogen. 
The increase in body weight without a simultaneous 
increase in body fat or body muscle and an actual 
decrease in TBN suggest that the weight gain may 
be due to an increase in total body water. 


CONTROL OF UREMIC ACIDOSIS BY CAPD. Daniel N. 
Wochos, * Timothy S. Larson, Stephen B. Kurtz,* and 
James T. McCarthy. Mayo Clinic and Mayo Medical 
School, Rochester, Minnesota. 

The acid-base status of our CAPD patient popu- 
lation has been assessed bimonthly by means of 
venous pH, Pcg,, and standard bicarbonate. These 
26 patients had been treated with CAPD an average 
of 13 months (range 3-23 mos.). The mean venous 
pH = 7.36 (S.D. 0.04) and HCO3 = 22.8 (S.D. 1.4). 
Both the mean pH and mean HCO37 were significantly 
correlated with the patients' mean serum creati- 
nine (r = -0.55 for pH and r = -0.48 for HCO3) 
levels. No CAPD patient had a HCO3~ under 20.5. 

These levels were compared with venous pH and 
HCO3 levels in 40 chronic hemodialysis (HD) 
patients (20 incenter HD and 20 home HD). The 
HD patients mean pH = 7.35 (S.D. 0.03) and HCO3 
= 19.0 (S.D. 1.59). This HCO3” level is signifi- 
cantly less than that of the CAPD patients. Only 
9/40 HD patients had mean HCO3” levels of 20.5 
mEq/L or greater. 

CAPD appears to provide much better control of 
metabolic acidosis in dialysis patients than does 
hemodialysis. 


DEPRESSED LYMPHOCYTE FUNCTION AND MALNUTRITION IN 
HEMODIALYSIS PATIENTS. M. Wolfson, D. Minturn*, 
D.R. Burger* and J.D. Kopple, Portland, VAMC and 
OHSU, Portland, Ore. and V.A. Wadsworth Med. Ctr. 
and UCLA School of Med. and Pub. Hith., L.A., Ca. 

Depressed lymphocyte blastogenesis(lymph.blast.) 
is reported in both hemodialysis(HD)and malnour- 
ished patients. Since abnormal lymph. blast. in 
HD patients could be due to malnutrition, we evai- 
uated the relation between lymph. blast. and nu- 
tritional status in 30 men undergoing maintenance 
HD at the Portland VAMC. Mean duration of HD 
therapy was 32 mos.(range i-141 mos.)and mean age 
was 53711SD years. Lymph. blast. was compared to 
40 normal controls and nutritional status was com~ 
pared to 60 normal men and to standard tables. 
Patients were prescribed 25-50mg pyridoxine HC1 
daily. Dietary histories obtained on 2~16 occa- 
sions in 24 patients indicated that the protein 
intake was 1.07.32 g/kg/day and energy intake was 
26.446.7 keal/kg/day. The HD patients had de- 
creased lymph. biast. as measured by tritiated 
thymidine uptake in response to phytohemmaglutinin 
and pokeweed mitogen(p<.05-.001 for each test). 
They also had decreased relative body weight 
(p=.01), triceps and subscapular skin fold thick- 
ness(p<.001), serum albumin(p<.001), transferrin 
(p<.001), IgA(p<.001) and C3(p<.001). Lymph. 
blast. correlated with serum albumin and pre~ 
dialysis SUN (r=.31-.54, p<.05-.001), but not with 
other nutritional parameters. These data indi- 
cate that in HD patients both impaired lymph. 
blast. and malnutrition are common, and there is a 
relation between these two factors. Whether 
enhanced protein and energy intake will improve 
lymph. blast. needs to be evaluated. 


HOME DIALYSIS IN AN ARMY HOSPITAL. Lucius F. 
Wright, Nephrology Svc, Brooke Army Medical Center 
t Sam Houston, TX. 

The optimum rate of home dialysis in patients 
on maintenance hemodialysis remains undetermined. 
Many factors, including physician interest, fiscal 
incentives, ease of communication, and patient 
desires all play a role. Our hospital has main- 
tained home dialysis support for military and 
dependent patients in Texas, Oklahoma, and Louisi- 
ana since 1972. In the past four years 20 of 79 
(26%) of patients have been treated at home. Six 
were selected for lack of an available nearby unit 
and 14 were selected by patient or physician rec- 
comendation. 14 were on hemodialysis, 5 on perit- 
oneal dialysis, and 1 on both. Five (25%) are 
dead, and in 2 underdialysis was contributory. 
Three failed because of conflict with spouse or 
parent. Home dialysis was therefore judged succes 
sful in 15 (75%). Factors predicting a good out- 
come were stable personality with a normal MMPI 
profile and a supportive family structure. This 
experience, however, suggests that no more than 
20% of adults beginning maintenance dialysis are 
likely to be successful at home dialysis even 
when financial disincentives to the physician are 
absent and the socioeconomic condition of the 
patients is favorable. This lower rate probably 
reflects the greater age and greater frequency of 
associated medical conditions in patients being 
offered dialysis. It is unlikely that most units 
operating with greater logistical constraints will 
be able to exceed this rate of home training even 
if fiscal constraints are removed. 
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SCLEROTIC THICKENING OF THE VISCERAL PERITONEUM IN 
DIALYSIS PATIENTS. M.J. Wu, T.S. Ing, V.R. Jablo- 
kow*, J.G.Wright*, V.C. Gandhi, P.T. Ivanovich, 
S.W. Zimmerman. Veterans Administration Hospital, 
Hines, IL, Lakeside VA Hospital, Chicago, IL; Uni- 
versity of Wisconsin Hospital, Madison, WI. 

To investigate the fate of the visceral perito- 
neum in dialysis patients, routine autopsy sections 
from the stomach and small intestinal serosa of 34 
dialysis patients were examined. Slides from 14 
non-uremic patients without previous abdominal sur- 
gery, peritonitis, or malignancy served as con- 
trols. Among the dialysis patients, 8 had under- 
gone hemodialysis (HD) alone, 13 intermittent 
peritoneal dialysis alone (IPD), and 13 both hemo- 
dialysis and intermittent peritoneal dialysis 
(HD+PD). 

Thickening was defined as greater by 2 SD than 
the control mean (small intestine, 34 + 19 SD mi- 
crometers; stomach, 42 + 25). Serosal thickening 
was found in 3/8 HD patients, 3/13 IPD patients, 
and in 6/13 of the HD+PD patients. Very marked 
thickening, however, was seen only in patients who 
had received peritoneal dialysis. In all cases, 
thickening was due to an increase in fibroconnec- 
tive tissue. 

The results suggest that sclerotic thickening of 
the visceral peritoneum occurs in dialysis pa- 
tients. Such changes in IPD patients may be rela- 
ted to prior peritonitis. In HD patients, mild 
thickening may reflect uremic polyserositis, or it 
may be due to subclinical hemodialysis ascites. 
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INCREASED PLASMA LEVELS OF 18 HYDROXYCORTICOSTERONE 
(180HB) AND 18 HYDROXY 11 DEOXYCORTICOSTERONE 
(180HDOC) DURING CONTINUOUS AMBULATORY PERITONEAL 
DIALYSIS (CAPD). P.G. Zager, H.J. Frey,* B.G. 
Gerdes,* and P.A. Graeme.* UNM, Albuq., NM. 

We postulated that the liberalized potassium 
intake that accompanies CAPD is associated with 
increased production of mineralocorticoids. To 
explore this hypothesis we examined the dynamic 
responses of plasma levels of 180HB, aldosterone 
(aldo) and 180HDOC. Plasma from 6 CAPD patients 
was sampled at 0800h after overnight recumbency 
and at 1200h after the combined stimulus of ambu- 
lation and ultrafiltration induced by a 2L ex- 
change with 4.25% Dianeal. Plasma 180HB and aldo 
were also measured in 4 additional patients on 
chronic hemodialysis (HD) during the morning. 
Data are given as mean + SEM. 


CAPD H.D. Normal 
0800 1200 pre post Na replete 
180HB 90442 149445 1443 1443 1623 
Aldo 1845 3642 542 541 1541 
18OHDOC 11.141.9 9.4+1.9 5,040.6 


In CAPD patients, 180HB and 180HDOC were 
markedly increased, but aldo was normal. The 
180HB:aido ratios in plasma and dialysate effluent 
were 5.443.2 and 4.94+1.4 respectively. Plasma 
levels of 180HB and aldo were lower in HD than in 
CAPD patients (p<0.05). The 180HB:aldo ratios 
were not significantly different in the two groups. 
ACTH was administered by graded infusion (0.3 to 
10 ng/min) to 5 dexamethasone pretreated CAPD pa- 
tients. The threshold for an ACTH stimulated rise 
in aldo (n=5) and 180HB (n=3) was at least as low 
as that for cortisol. We conclude that plasma lev- 
els of 180HB and 180HDOC are increased in CAPD pa- 
tients. This may modulate adaptation to the 
liberalized K intake that accompanies CAPD. 
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CORRECTED BLOOD VISCOSITY (CBV) IN CHRONIC DIALYSIS 
(CD) PATIENTS (pts) AND ITS CLINICAL SIGNIFICANCE. 
N.S.Zerefos, C.Sombolos, Ch.Stathakis, J.Alexopou- 
los and G.Daikos. Univ. of Athens, Athens, GREECE. 

The purpose of our study was to evaluate: the 
diagnostic usefulness of impaired blood viscosity 
in*CD pts. We measured the observed (0) and the 
corrected (C) BV in 27 pts, 16 males (m) and 11 
females (f) mean age 50, undergoing regular CD. 
They were compaired to 33, 17 (m) and 16 (f),age 
matched healthy controls (C). The OBV was measured 
in centipoises (ep) by means of a Wells-Brookfield 
cone on plate rotational microviscometer at two 
different shear rates (SR) : 23 sec] and 230 sect 
OBV was converted to CBV by using the regression 
equation from the semilogarithmic V-Hct relation- 
ship derived from the whole group studied. The fol- 
lowing Table shows OBV,CBV and Hct values (mean + 
the standard deviation) 1 
SR 23 secl 230 sec 

OBV (cp) CBV (ep) OBV (cp) CBV (ep) Het (%) 
C 6.9 + 1.8 7.7 + 1.4 4,0 + 0.5 4.3 + 0.4 42.9 $5.1 
3.9 ¢ 1.212 .0¢ 3.1 2.7 } 0.4 5.1 Ë 0.5 24.7 +5.8 
The OBV of CD pts was reduced as expected from the 
fall of Het, whereas the CBV showed a statistically 
significant elevation at both SR at a p< 0.01. 
Fifteen pts had a CBV 12 cp at a CR of 23 sec”? ; 
4 died of acute myocardial infraction, 3 of cardiac 
arrest and 6 have angina pectoris. This study sug- 
gests that 1) CBV is elevated in CD pts anå 2) 
high values of CBV in CD pts are associated with a 
high incidence of cardiovascular disease. 


@ 22 

SOFT TISSUE CALCIUM CONTENT IN HEMODIALYSIS 
PATIENTS: RELATION TO CALCIUM DIALYSATE CONCENTRA- 
TION. D. Zinn, C. Cruz, H. Hricak,* N.W. Levin, 
A.M. Parfitt,* and M. Kleerekoper.* Henry Ford 
Hospital, Detroit, Michigan. 

The role of dialysate calcium (D.Ca) concentra- 
tion in the pathogenesis of extraskeletal calcifi- 
cation (ESC) was evaluated prospectively by serial- 
ly measuring the calcium content in skin obtained 
by punch biopsy in 28 stable chronic hemodialysis 
patients who had been dialyzed with high efficiency 
dialyzers for > 6 months with a D.Ca of 7mg/dl. 
Twelve controls were continued on the same regimen 
while 16 study patients were changed to a D.Ca of 
5.5mg/dl1. Specimens were obtained at 0, 6 and 22 
months. 

Control (mean + SD) Study (mean + SD) 
Baseline 22 months P Baseline 22 months P 

A 5212199 3164126 <0.01 6004193 5944173 NS 
B 1194137 1234129 NS 127+89 1814131 <.001 
C 1040.8 9.940.7 NS 10.140.8 9,310.7 002 
D 4.641.4 5,241.6 NS 5,5#1.8 5,541.9 NS 
E 46415 52416 NS 56419 50#17 NS 
A=Skin calcium mg/Kg dry defatted weight; B=Serum 
Aik Phos -U/L; C#Serum calcium mg/dl; D=Serum Pi 
mg/dl and E=Serum CaxPi product. We conclude that 
1) a reduction in D.Ca from 7.0 to 5.5mg/dl resul- 
ted in persistence of renal osteodystrophy manifes- 
tations with no reduction in the skin calcium con- 
centration. 2) the use of a D.Ca of 7.0mg/dl re- 
sulted in no increase in renal osteodystrophy (re- 
flected in the alkaline phosphatase levels and 
radiologic studies) but a decrease in skin calcium 
concentration. 3) Skin calcium appears to be more 
affected by hyperparathyrodism than by the calcium 
load delivered during hemodialysis. 


Hypertension 


RAISED GLYCOHEMOGLOBIN: EVIDENCE FOR A LINK 
BETWEEN GLUCOSE INTOLERANCE AND LIPID DIS- 
TURBANCE DURING ANTIHYPERTENSIVE THERAPY. 
R. Ames and P., Hill? St. Luke's Roosevelt 
Hospital and Columbia University, New York, 
N.Y. 

Glycohemoglobin (Ghb) serves as a marker 
of glucose control and sometimes correlates 
with lipid concentrations in diabetes mell- 
itus. During antihypertensive therapy glu- 
cose intolerance and lipid alterations are 
common, but their relationship to Ghb has 
not been studied. To examine these issues 
we obtained blood studies in 35 patients 
during anti-hypertensive therapy and 5 wk. 
(median interval) after stopping drugs. We 
measured Ghb, total cholesterol (TC), tri- 
glyceride (Tg), fasting glucose (FBS) and 
glucose 30 and 60 minutes after oral glu- 
cose (30 and 60 BS, respectively). Insulin 
was measured with glucose. Results are as 
follows (*p<0.01 vs treatment value): 

Ghb TC Tg FBS 30 BS 60 BS 


During 7.9 235 127 104 164 176 
After 7.2* 217* 100* 95* 144* 154* 
Fasting, 30 and 60 min insulin were lower 
after stopping therapy (p <0.1 for each 
interval). The changes from drug to post- 
drug period correlated significantly 

(p €0.02) for Ghb to FBS (r=+0.49), Ghb 

to Tg (rs+0.54), FBS to TC )r=+0.51), and 
FBS to Tg (r=+0.46). Data suggest: l.,insu- 
lin resistance underlies the glucose in- 
tolerance, 2. Ghb is a marker of the glu- 
cose and lipid alterations, 3. the glucose 
and lipid disturbances are linked. 


@ 28 


MECHANISM OF HYPERTENSIVE EFFECT OF WATER RETEN- 
TION. P. A. Gross,* L. Horwitz,* R. W. Schrier, R. 
J. Anderson. Univ. Co. Hlth. Sci. Ctr., Den., Co. 
The effect of water retention on mean arterial 
pressure (MAP) has not been clarified. We induced 
water retention in conscious, experimental (E) 
rats by 5 days of continuous infusion of 0.2% NaCl 
(3.1 ml/hr) and DDAVP. Control (C) rats received 
0.2% NaCl alone. Sodium balance remained neutral 
and comparable in C and E throughout the protocol. 
Progressive water retention (14% of body weight) 
occurred in E before a new steady state of water 
balance occurred. This water retention was assoc- 
iated with an increase in MAP in E from 112 to 133 
mmHg (p<.05) with unchanged MAP in C. To deline- 
ate the mechanism of the increased MAP, plasma 
volume was measured and found to be 16% increased 
in E. To determine how plasma volume expansion 
increased MAP, systemic hemodynamic parameters 
were assessed with microspheres. The increased MAP 
was due tq an increase in cardiac index (C, 202; E, 
239 ml/min/kg, p<.05) and unchanged peripheral vas- 
cular resistance (PVR, C, 0.56; E, 0.82 mmHg/ml/ 
min/kg, NS). To determine factors responsible for 
the lack of compensatory fall in PVR, inhibitors 
of the vascular effects of vasopressin (d cyclo 
VDAVP) and angiotensin II (1 sar 8 gly AII) were 
given and neither inhibitor altered MAP in E ani- 
mals. Plasma epinephrine, norepinephrine and dop- 
amine beta hydroxylase were comparable in C and E 
animals. We conclude that water retention induces 
hypertension via plasma volume expansion, an in- 
crease in cardiac index and a lack of fall in PVR. 
Vasopressin, angiotensin II and circulating cate- 
cholamines do not appear to mediate the maintained 
PVR seen after water retention. 
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HUMAN 1-34 PARATHYROID HORMONE ADMINISTRATION 
(hPTH) _3 ) TO THE SPONTANEOUSLY HYPERTENSIVE RAT 
(SHR): ENHANCED VASODILATOR EFFECT. Sharon 
Anderson,* David Ellison and David A. McCarron. 
Oregon Health Sciences University, Portland, Ore. 

Acute administration of bPTH, 3, decreases mean 
arterial pressure (MAP) and vascular resistance in 
normotensive animals. The additional observation 
that the SHR has spontaneously low ionized calcium 
(Ca++) and increased PTH concentrations, prompted 
us to assess the SHR's, and its genetic control, 
the WKY.'s, MAP response to intra-arterial 
HPTH, 34. Mature (20 weeks of age) SHRs (n=6) and 
WKYs (h#6) had arterial catheters placed and were 
given bolus injections of 0.1, 0.5, 1, 5, 10, 20, 
50 and 100 ug/kg doses of hPTH -34° 

The weights of the SHRs (33438 g; meaniSE) and 
WKYs (337411 g) were similar. Baseline systolic 
blood pressures were greater (17444 vs. 13244 
mmHg; p<.001) in the SHR. Both the SHR (r=0.96, 
p<.001) and the WKY (r=-.96, p<.001) exhibited 
log-dose dependent, hypotensive responses that 
were maximum at one minute and persisted up to 30 
minutes at the higher doses. At all doses, the 
SHRs experienced greater (p<.001) absolute 
reductions in MAP. Corrected for baseline MAP, 
the SHRs still exhibited enhanced sensitivity to 
hPTH; 34 (p<.001). The SHRs' maximum response (at 
100 15kg) was a 5542% decrease in MAP. 

We conclude: 1) hPTH, 2, has a log-dose de- 
pendent vasodepressor eftt in both the SHR and 
WKY, consistent with a receptor-ligand interac- 
tion; 2) the increased sensitivity of the SHR to 
hPTH, 4 may indicate alterations in the kinetics 
and/or number of receptor-ligand sites. 


EFFECTS OF PARAVENTRICULAR-SUPRACHIASMATIC (PVN-SCN) 
LESIONS ON NATRIURETIC RESPONSE TO SALINE LOAD IN 
DAHL SENSITIVE (DS) AND RESISTANT (DR) RATS. 
Silvia Azar, Paul Ernsberger*, Suzanne Livingston*, 
Dennis Weller*, and Junichi Iwai*, Dept. of Med., 
Univ. of Minnesota, Minneapolis, Minnesota 

Lesions of the anterior portion of the third 
ventricle (AV3V) decrease the diuretic and natriu- 
retic response to an isotonic saline load and re- 
duce the level of "natriuretic" hormone (Fed. Proc. 
38:1232, 1979). Lesions in this area completely 
prevent DOCA, Goldblatt, and Grollman hypertension, 
while only partially preventing Dahl hypertension 
(DH). PVN-SCN lesions completely prevent DH; a 
humoral factor related to Na excretion is postula- 
ted to participate in DH. A 0.5M NaCl solution 
(2 ml/kg) i.p. was given to PVN-SCN lesioned (L) 
and sham (S) DS and DR's on both a 0.3% (Lo) and 3 
weeks of 8% NaCl (H) diet. Urine Na excretion (Nak) 
was measured after 30', 60', 120', and 240'. Below, 
cumulative NaE (mEq/kg) L vs. S in each strain is 
shown, +SEM, *p<.05: 


30'Lo 60'Lo 120'Lo 30'H 60'H 120'H 
DSS(8) IŁ.1* 2.4Ł.2* 3.8.3% 2.54.3 54.5 5.74.5 
DSL(5) .64.6 L.14.1 2.14.4 2.14.1 4.54.3 6.641 
DRS(8) .6t.1 1.94.2 3.94.2 2.54.4 5.14.8 6.74.9 
DRL(5) .64.2 1.74.4 4.04.5 1.64.3 3.54.6 4.44.7 


NaE at 240' was similar in all groups. BP on Lo 
and H, respectively, DSS: 12743, 154410; DSL: 109+2, 
137415; DRS: 11949, 11544; DRL: 12949, 13045. Thus, 
PVN-SCN lesions induce a delayed NaE in DSLo which 
is normalized by high salt intake, in spite of nor- 
motension. This suggests a dissociation between a 
central natriuretic factor and BP in DS on H. The 
mechanisms of this response are unclear at present. 


@ 64 
POTENTIATING ROLE OF ANGIOTENSIN II ON VASCULAR 
RESPONSE TO NOREPINEPHRINE. J.H. Bauer, VA Hosp. and 
Dept. Med, Univ. MO Med. Ctr., Columbia, MO. 

Angiotensin II (AN) in  subpressor concentrations 
potentiates the vasoconstrictor responses to 
norepinephrine (NE) infusion. No studies assessing this 
potentiating role of All on vascular response to NE have 
been performed in man. Vascular responses to infusions of 
AI and NE were characterized in 7 normotensive controls 
(C) and 5 hypertensive subjects (H). The threshold dose of 
NE or All was defined as the minimum dose infused 
(ng/kg/min) which would cause a detectable increase in 
the diastolic blood pressure (DBP); this was considered a 
measure of vascular sensitivity (VS). Vascular reactivity 
(VR) was defined as the dose of NE or AI required to 
produce a 10 mm Hg increase in the DBP. Following the 
above, a continuous infusion of AH was begun at the dose 
previously determined to be the maximum subpressor 
dose, and the pressor responses to graded infusions of NE 
examined. Results are indicated below (mean+SEM): 

C (N=7) H (N=5) 


VS NE infusion 54421 2945 
VR NE infusion 121+46 73+14 
VS NE (AI subpressor) infusion 61+23 12+3 


VR NE (AI subpressor) infusion 108447 2072 

H demonstrated increased VS and VR to infusion of NE 
compared to C. A six-fold increase in plasma NE (mean 
cone. 1460 pg/ml) was required to produce the VS increase 
in DBP (4 mm Hg) in C. A smaller increase in plasma NE 
(mean cone. 915 pg/ml) was required to produce the same 
response in H. C demonstrated no significant changes in 
VS or VR to NE infusion following AII subpressor infusion 
compared to NE infusion alone. All H demonstrated 
potentiation of VS and VR to NE infusion following All 
subpressor infusion (p<0.015). These results suggest that 
All may sensitize vascular smooth muscle to NE in H; in 
contrast, All has no potentiating role on vascular response 
to NE inc. 


ROLE OF PRESSOR RESPONSIVENESS TO NOREPINEPHRINE 
IN HYPERTENSION ASSOCIATED WITH MILD RENAL FAILURE. 
Carlo Beretta-Piccoli*, Peter Weidmann and Helmut 
Schiffl*, Med.Poliklinik, University of Berne, 
Switzerland. 

The pressor responses to norepinephrine (NE) or 
angiotensin II (AII) as related to plasma levels 
of NE or renin (PRA), and plasma epinephrine ,blood 
volume and exchangeable sodium (NaE) were assessed 
in 20 patients (pts) with mild renal failure (GFR 
71+9(SE) ml/min) and 20 age-sex matched normal 
subjects (Study A). In 18 hypertensive pts (GFR 65 
+5 ml/min) the same parameters were measured be- 
fore and after 6 weeks of therapy with the diure- 
tic, muzolimine (Study B). In Study A, normal sub- 
jects and pts did not differ significantly in 
pressor response to ATI, PRA, plasma epinephrine, 
plasma NE concentration or clearance, blood volume 
or NaE. However, compared to normal subjects NE 
threshold and pressor doses were decreased in pts 
(4O#7 vs. 21+7 and 134414 vs, 94+ 11 ng/kg/min, 
respectively; P<0.05), without a difference bet- 
ween 7 normotensive and 13 hypertensive pts. In 
Study B, muzolimine (35 + 2 mg/day) significantly 
(P<0.05) decreased blood pressure and Nak (- 57 
mmol), and NE threshold and pressor doses measured 
in 8 of these pts were restored into the normal 
range. Conclusion: In renal parenchymal disease 
with mild renal failure, the pressor responsive- 
ness to NE is abnormally enhanced relative to en- 
dogenous plasma NE levels, regardless to the pre- 
sence or absence of hypertension. In such pts with 
hypertension, the hypotensive effect of diuretics 
may be related to mild body sodium depletion and/ 
or restoration of normal cardiovascular respon- 
siveness to NE. 
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CALCIUM DEPENDENCE OF BIPHASIC CONTRACTION OF 
AORTIC STRIPS. Steve Bourla*, Jack Rubenstein*, 
Yuan Shih*, Andre-Jacques Neusy, and Jerome 
Lowenstein. NeYsU. Med. Ctre, NeYo, NoYe 

Rabbit aortic strips exposed to hyponatric bath 
develop a prompt increase in tension. Unexpectedly 
we found a late further increase in tension under 
the same conditions. Changes in intracellular 
calcium (Ca) concentration attributed to sodium- 
dependent Ca extrusion are said to modulate 
vascular smooth muscle tension. Lanthanum (La), 
known to displace membrane bound Ca and to block 
Ca channels, was used to evaluate the Ca depen- 
dence of the biphasic contraction. 

Helical strips were bathed in TRIS buffered, 
choline chloride-substituted solution containing 
25-35 mEq/l of sodium. A prompt tension of 1.0 
+ 0.4 SD g (n=23) occurred, followed by relaxation 
to 0.7 + 0.3 ge This was followed by a further 
increase in tension (=0.9 g) 2 h after exposure 
to hyponatric bath. Tension returned to baseline 
when bath sodium was restored to 150 mEq/l. [Lal] 
0.05-3.0 mM induced relaxation of the early phase 
to near baseline. At [La] 0.05-0.1 mM (n=10), the 
late-occurring tension was delayed in onset to 45 
h, but the magnitude was unchanged (@=0.8 g). At 
[La] >0.3 mM (n=19), the late phase did not occur. 

The early rapid contraction may be due to in- 
creased intracellular [Ca]. At high [La], the 
early phase could not be sustained, and the late 
phase was abolished, suggesting that both are de- 
pendent on the influx of extracellular or membrane 
pound Ca. The magnitude of the late phase was un- 
changed at [La] 0.05-0.1 mM, which prevented a 
sustained first contraction. We suggest that Ca 
channels mediating the early and late phases of 
contraction have different affinities for La. 


A REAPPRAISAL OF THE DIAGNOSTIC CRITERIA OF PRIMARY 
ALDOSTERONISM. Emmanuel L. Bravo, Robert C. 
Tarazi,* Petnat M. Fouad,* and Stephen C. Textor.* 
The Cleveland Clinic Foundation, Research Division, 
Cleveland, Ohio. 

From 1970 to 1980, 80 patients (44 males, 36 
females) with primary aldosteronism (10 with hyper- 
plasia, 70 with tumors) were treated at the Cleve- 
land Clinic. Age ranged from 20-67 years with most 
patients in the third (14), fourth (25) and fifth 
(26) decades. Hypertension was moderate-to-severe 
in 72 and mild in only 8. On normal dietary salt, 
18 (23%) had contracted plasma volume, 61 (76%) 
exhibited spontaneous hypokalemia but 22 (28%) were 
normokalemic, 10 of whom remained so despite high 
dietary salt for 3 days. Plasma renin activity 
(PRA) values were low (<1.0 ng/ml) in 56 (70%) nor- 
mal (1.0-3.0) in 20 (25%) and high (>3.0) in 4 
(5%); 33 (41%) had unexpected rises of PRA after 
salt deprivation for 4 days. In all cases, salt 
loading (250 mEq Na x 3 days) failed to suppress 
24-hour aldosterone excretion rate. In those with 
tumors, ambulation increased (rather than decreased) 
plasma aldosterone concentration (PAC) in 20/30 
patients, while it decreased (rather than increased) 
PAC in 1/10 with hyperplasia. Of the localization 
procedures (adrenal venography, CAT scan, adrenal 
venous sampling for PAC) the last proved the best. 
These results indicate a wider clinical spectrum in 
primary aldosteronism than previously described: 
hypertension varied from mild to severe while hypo- 
volemia (23%), normokalemia (28%), and normally- 
reactive PRA (41%) were common occurrences. They 
also show that non-suppressible aldosterone produc- 
tion is its most important diagnostic hallmark, and 
that the response of PAC to ambulation is an impre- 
cise test to differentiate tumor from hyperplasia. 


RENAL Nat-Kt-ATPase IN WEANLING AND ADULT SPONTA- 
NEOUSLY HYPERTENSIVE RATS (SHR). José L. Cangiano, 
Carmen Rodriguez-Sargent*, Susan Opava-Stitzer*, 
and Manuel Martinez-Maldonado. Research and 
Medical Service, Veterans Administration Hospital, 
San Juan, Puerto Rico 00936. 

The interrelationship among plasma renin acti~ 
vity (PRA, ng/ml/hr), plasma aldosterone concentra 
tion, (PA ng%), and renal Nat-Kt-ATPase activity 
(ATPase, MOL PO,/mg protein/hr), were studied in 
8 weanling normotensive SHR, 8 adult hypertensive 
SHR and 8 weanling and 8 adult normotensive Wistar 
Kyoto rats (WKY). All groups were placed on a 
normal salt diet. PRA and PA were higler in wean- 
ling SHR than in WKY. In adult SHR PRA and PA 
were decreased. During the weanling period ATPase 
in SHR was not only greater than in age-matched 
WKY, but was also increased compared to adult nor- 
motensive and hypertensive rats. 


PRA PA ATPase 
Weanling SHR 15.2 + 2.0* 37 + 4.1% 137 + 9% 
Weanling WKY 9.6 + 1.3 224 7.2 89 +7 
Adult SHR 6.14 .9% 20 + 2.7% Brt 
Adult WKY 12.94 1.1 37+ 3.9 84 + 17 


Thus, during the weanling period the renin- 
angiotensin system (R-A-A) and ATPase are higher 
than in adult age SHR. The elevation of ATPase 
may be due to increased PA levels but no such co- 
rrelation was observed in adult SHR and furthermo- 
re, whereas the levels of PA were similar in wean- 
ling SHR and adult WKY, ATPase was higher in SHR. 
These findings involving R-A-A and ATPase prior to 
the elevation of blood pressure suggest that the 
kidney may play a role in the initiation of 
hypertension in SHR. 


EFFECTS OF GUANABENZ ON Na+, K+ AND WATER HOMEOSTA- 
SIS. M. Cox, B. Walker, and G. Braden, V.A. Med. 
Ctr. and Univ of Pa. Sch. Med., Dept of Med., 
Phila., Pa. 

Most centrally-acting antihypertensives cause 
Nat retention, a side effect which may partially 
offset the therapeutic action of these agents. 
However, acute studies have shown that guanabenz(G) 
has no effect on renal Na+ transport. To study the 
chronic effects of G on renal function, balance 
studies were performed in 6 pts. with mild to mod- 
erate essential hypertension. The pts. were placed 
on a constant Nat and K+ intake (118-129 and 63-73 
mEq/d, respectively) for 4 wks. and, after balance 
was achieved (7-10d), G was started (8 mg BID) and 
continued for 10-14d. Blood pressure was well con- 
trolled by G. Mean (+SE) Na+ balance (excluding 
fecal excretion) was 23.4+7.0 and 22.2+5.4 mEq/d, 
for the 7d before and the 7d after G, respectively 
(pNS). Body weight (Kg) on the day prior to G and 
at the completion of the study was 85.4+6.9 and 
85.14+6.9, respectively (pNS). Plasma renin activity 
was unaffected by G. GFR was 103.5+9.7 and 102.6+ 
7.8 ml/min, before and after G, respectively (pNS). 
K+ balance was 16.3+2.4 and 10.7+3.5 mEq/d, for the 
7d before and the 7d after G, respectively (pNS). 
Fluid intake, urine volume and serum (Na+) were not 
affected by G. Maximal urine osmolality was 778+43 
and 708451 mOsm/Kg, before and after G, respective- 
ly (pNS). However, renal concentrating ability was 
modestly reduced in 2 pts.(971 to 762 and 696 to 
461 mOsm/Kg). Conclusions: (1) G has no effect on 
Na+ and K+ balance in pts. with mild to moderate 
essential hypertension; (2) G has only trivial ef- 
fects on water homeostasis in such pts.; and (3) G 
may prove to be ideal for initial single agent 
therapy of hypertension. 
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CARDIOVASCULAR RESPONSE TO PARATHYROIDECTOMY (PTX) 
IN THE SPONTANEOUSLY HYPERTENSIVE RAT (SHR): THE 
EFFECT OF CALCIUM (Ca) BALANCE. David Ellison, 
Janet Dorow,* and David A. McCarron. The Oregon 
Health Sciences University, Portland, Oregon. 

Chronic Ca loading has been shown to attentuate 
the SHR's hypertension. To further define the 
roles of PTH and Ca balance in mediating this sal- 
utary effect of dietary Ca, 42 week old SHRs were 
PTX (n=16). Eight were fed a 0.25% Ca diet (% of 
weight) and 8 - a supplemented 4% Ca diet from 7 
weeks of age. Following PTX, the 0.25% SHRs were 
switched to the 4% diet. Weights, systolic blood 
pressure (SBP), serum ionized Ca (Cat+), serum 
creatinine and urinary electrolytes were measured 
pre-PTX, and 7 and 21 days post-PTX. 

Pre-PTX serum Ca++ was higher (p<.001) 
(2.554.04 vs. 2,094.02 mEq/L; meantSE) in the 4% 
SHRs, while their SBPs were lower (p<.005) than 
the 0.25% SHRs. The SBP response to PTX differed 
significantly (p<.001) between the 2 diet groups; 
4% SHRs' SPB was unchanged (14443 mmHg) while 
0.25% SHRs' mean SBP (181+6 mmHg) increased. By 
21 days post-PTX, serum Ca++ was similar for both 
PTX groups (2.33+.03 mEq/L), but SBP remained 
lower (p<.001) in the 4% SHRs who had received the 
long-term Ca supplementation pre-PTX. Growth and 
serum creatinines were similar for both groups. 

In summary, the SHRs’ cardiovascular response 
to PTX is, in part, dependent upon the prior state 
of Ca balance. Ca-supplemented SHRs are unaffec- 
ted, while normally-fed SHRs experience a pressor 
response after PTX. These results suggest that 
the SBP-attenuating effect of dietary Ca supple- 
mentation is not PTH-dependent. In contrast, PTH 
may be an important endogenous factor serving to 
lower normal-diet SHR's blood pressure. 


@ 28 

FURTHER CHARACTERIZATION OF THE SODIUM TRANSPORT 
ABNORMALITY FOUND IN RED BLOOD CELLS (RBC) OF 
SUBJECTS WITH ESSENTIAL HYPERTENSION (EH). Peter 
U. Feig, Peter Mitchel1*, and Ramadan I. Sha’ Afi* 
Depts. of Medicine & Physiology, U. of Connecticut 
Health Center, Farmington, CT. 

In order to further characterize the cel] mem- 
brane transport abnormality found in subjects with 
EH, we measured the unidirectional rate constant 
of Na efflux (k) in RBC from 14 untreated subjects 
with EH and 17 normal subjects of similar age, 
weight and sex and race distribution. Plasma and 
buffy coat were removed from heparinized blood and 
RBC were washed using a isohydric isosmotic solu- 
tion containing 145 mEq Na, 5 mEq K and 10 mM dex- 
trose. After incubation at 370C with Na? and 
removal of the extracellular isotope at 40C, the 
RBC were resuspended to 10% Hct in the solution 
described above for determination of k for 1 hour 
at 370C. k was determined under control conditims 
(ko) and in the presence of 10-4M ouabain (ko) and 
ouabain plus 10-3M furosemide (kgf). The ouabain- 
sensitive component was determined as kc minus ko 
(ke. ) and the furosemide-sensitive as ko minus 
kof tko-of = ` Resülts in 10-3/hour are given as 
mean + SEM (difference: *p < 0.05). 


k k k kee ko- 
EH a77$33 158215 78%% 3295334 7810 
Norma] 394416 11848 645 28621] 4925 
* * * 


Thus, we confirm previous findings of increased 
total rate constant of unidirectional Na efflux in 
EH. We show that the increase is predominantly 
accounted for by an ouabain-resistant component 
of efflux which occurs via a furosemide-sensitive 
transport system. 
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USE OF AMBULATORY BLOOD PRESSURE MONITORING TO 
ASSESS THE TIMING OF ANTI-HYPERTENSIVE THERAPY IN 
ESSENTIAL HYPERTENSION. Bruce N. Garrett, George 
Washington University Medical Center, Division of 
Renal Diseases, Washington, D.C. 

Ambulatory blood pressure monitoring provides 
an effective tool for defining the time of dosage 
(chronotherapy) in patients with essential hyper- 
tension. We studied 16 patients, 10 with essential 
hypertension (H) and 6 normotensive controls (N) 
to evaluate the timing of antihypertensive therapy. 
Patients were withdrawn from all medication for 3 
weeks prior to evaluation. Patients maintained 
normal physical and work-related activity. Blood 
pressures were recorded using a Del Mar Avionics 
PIII recorder with readings taken every 7% minutes 
over a 24 hour-period. Data was divided into two 
periods for analysis, 8AM to 8PM (M) and 8PM to 
8AM (E). Variability was defined as the standard 
deviation of the mean systolic and diastolic blood 
pressure obtained in each recording period. A mean 
BP of >140/90mmHg established a need for therapy. 
Mean BP in (M) was 140/83 for (N) and 148/111 for 
(H). This fell in (E) to 123/66 in (N) and 126/88 
in (H) (p<.005 for both groups). Mean variability 
in both systolic and diastolic BP was similar for 
both groups in (M) and (E). Variability was reduc- 
ed 30% in (E) for both groups. In the period from 
6AM to 8AM, diastolic BP rose an average of 20mmHg 
in (N) and 28mmHg in (H). Ambulatory monitoring 
established that in selective hypertensives, in- 
tensive therapy should be directed towards the 
daytime hours only (M) and that patients should be 
allowed to normalize their BP without pharmaco- 
therapy in evening hours (E). An abrupt increase 
in BP during the early waking hours can be expec- 
ted in both patient groups. 
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AFFERENT ARTERIOLES IN PRE-HYPERTENSIVE AND HYPER- 
TENSIVE SHR. V.H. Gattone¥ A.P. Evan , L.R. 
Willis , F.C. Luft. Indiana University School of 
Medicine, Indianapolis, IN. 

To determine a morphological basis for in- 
creases in renovascular resistance which occur in 
the SHR, we performed comprehensive measurements 
of arteriolar and glomerular morphology in SHR and 
WKY rats by means of scanning electron microscopy 
(SEM). Kidneys from pre-hypertensive (6wk) and 
hypertensive (12wk) SHR, as well as from WKY con- 
trol rats were perfusion fixed, afterwhich the 
vasculature was cast with methacrylate and pre- 
pared for SEM. Afferent arteriolar diameters at 
proximal (PAD) and distal (DAD) points from the 
interlobular artery were measured. Glomerular 
volumes were determined from paraffin sections. 
The volume of SHR and WKY glomeruli at either age 
is not different. Arteriole diameters (mean + SD) 
are: 


N PAD (um) DAD (um) 
SHR 6wk inner 3 12.0 + 1.2 9.24 1.1 
outer 5 9.3 + 0.9 7.5 + 0.8 
* l2wk inner 3 15.2 + 1.7 11.1 ¥ 0.9 
outer 4 16.8 + 1.3 11.6 + 0.9 
WKY 6wk inner 4 15,6 + 1.5 10.5 ¥ 1.6 
outer 4 10.6 + 0.8 8.04 0.8 
l2wk inner 3 21.6 + 1.0 15.9 ¥ 1.4 
outer 5 20.3 + 0.7 15.4 }0.4 

*p <0.05 7 7 


We conclude: 1) SHR afferent arterioles are smal- 
ler than WKY but this difference is more prominent 
in the hypertensive stage; 2) This difference in 
afferent diameters between SHR and WKY probably 
contribute to the development of the hypertension 
in the SHR; 3) A preglomerular constriction de- 
velops in the hypertensive SHR, probably as a re- 
sult of autoregulation. 
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UNILATERAL RENOVASCULAR HYPERTENSION: SURGICAL 
TREATMENT COMPARED TO PERCUTANEOUS TRANSLUMINAL 
DILATATION. Clarence E., Grim, Heun Y. Yune*, 
Eugene C. Klatte*, Myron H. Weinberger, John P. 
Donohue*, Russell Dilley*, Depts. Med., Radiol., 
Surg., Ind. Univ. Med. Ctr., Indpls., IN. 

* To develop surgical-historical controls for 
our recent experience with percutaneous translu- 
minal dilatation (PTD) using a Gruntzig balloon 
catheter, we selected 51 patients who have had 
renal artery surgery (SURG) performed (1972-80) at 
our institution. All patients (PTD and SURG) met 
the following criteria: 1) unilateral renal artery 
stenosis (RAS) and/or a renal vein renin ratio > 
1.5; 2) RAS amenable to either SURG or PTD; 3) no 
other surgical procedure required; 4) follow-up> 
l yr. after treatment. We compared 26 patients 
with fibromuscular (F) and 25 with atherosclerotic 
(A) lesions who had SURG to 12 with F and 12 with 
A who had PTD. Survival analysis techniques showed 
that F fared better than A with either treatment. 
SURG resulted in the removal of 41% (21/51) of the 
kidneys treated while PTD resulted in only a 8% 
(2/24) nephrectomy rate during 1 year. In F 
lesions, the probability of cure at 1 year was .36 
with SURG and .67 with PTD (p = N.S.). Both PTD 
and SURG resulted in a 90% improvement rate at 1 
year in F. In A lesions the probability of a cure 
at one year was .17 with SURG and .17 with PTD 

(p = N.S.). Overall improvement was 89% with SURG 
but only 37% with PTD (p <.003). These results 
suggest that PTD may be as effective as SURG in F 
lesions, but not in A lesions. A randomized trial 
and/or a large registry is needed to further 
define the roles of PTD and SURG in RAS. 


CHANGES OF PRECAPILLARY RESISTANCE WITH HEMOFELTRA- 
TION (HF) IN THE MAINTENANCE DIALYSIS PATIENT (MAP) 
WITH HYPERTENSION (H). L.W. Henderson, A. Barg, 
M.L. Sanfelippo and D. O'Connor. VAMC, San Diego,CA 
Tarazi (Circ Res 38:73:76) and Leth (J Lab Clin 
Med 87:781:76) have used the quotient (Q) of plas- 
ma volume (PV)/interstitial volume (IV) to charac- 
terize changes in pre and post capillary resis- 
tances in essential H. We have examined Q in 18 
stable MDP. Thirteen of the 18 had H with a mean 
arterial pressure (MAP) > 106 mm Hg. Q was deter- 
mined during hemodialysis (HD) and again after 3 
mo of HF. Q plotted vs MAP for all observations 
in all patients showed a significant correlation 
(r = .46, P < .002). Eight of 13 pts with H showed 
a fall in MAP after HF. Q vs MAP in this group on 
HD showed even a higher correlation (r = 0.90, P 
< .006). Following HF there was a shift to the 
left in the line (Q,= .91 - 4,98 X 10 ` MAP to Q 
= .74 - 4. 29 X 10 ~ MAP) with no change in slope 
and continued correlation (r = .73, P = .01). The 
6 remaining pts with H and the 5 normotensive pts 
showed no correlations with Q. The fall in MAP 
noted with HF was associated with a decrease in Q, 
but not associated with measurable changes in PV 
or IV (IV = inulin space - albumin space)., body 
wt, total body H,0, plasma Na conc. or content 
and plasma renin“activity. Amyl nitrite inhala- 
tion and cold pressor tests of cardioregulatory 
baroreflex arc function were abnormal on HD and 
remained so after HF. We conclude that: a) MDP 
with H are a heterogeneous group b) one subset 
(8/13) shows a correlation between Q and MAP both 
before and after HF c) the decrease in Q with de- 
cline in MAP suggests a relaxation of precapillary 
resistance as a cause for the reduced MAP noted 
with HF. 


@ 28 
RELATIVE EFFECTS OF ANGIOTENSIN II (AII) AND VASO- 
PRESSIN (ADH) ON GLOMERULAR DYNAMICS IN TWO-KIDNEY 
GOLDBLATT HYPERTENSION (GH). I.Ichikawa, R.Ferrone 
and B.M. Brenner. Harvard Medical School, Boston, 
MA and Squibb Inst.for Med. Res., Princeton, NJ. 
Glomerular hemodynamics were measured in non- 
clipped kidney (NCK) in 10 Munich rats with GH. 
4-6 weeks after clipping, mean arterial pressure 
(AP) was higher than in 7 sham-operated animals 
(SHAM). Endogenous AII effects were blocked by iv 
saralasin (0.3 mg/kg/hr) or SQ20881 (6 mg/kg/hr)\(S) 
and the vascular effects of ADH were blocked by iv 
d(CH2)sVDAVP (50 mU)(d). Results (Meanss1SE; 
* P<O.05 vs. preceding group) include: 
AP Pec SNGFR Qa RA RE 
--- mmHg--- --- ni/min--- x10! dyn-s-cm75 
SHAM 10842 48:1 4144 137116 1.84.2 1.44.1 
NCK 16149* 6223* 5524* 164413* 2.72.2* 1.44.2 
NCK+S  147+8* 5521* 52+3 180216* 2.4+.3* 1.04.2* 
NCK+S+d 11148* 43+1* 30+3* 122+ 9* 2.44.3 1.14.2 
Thus, NCK was characterized by high values for 
glomerular capillary hydraulic pressure (Pec), 
single nephron (SN)GFR, glomerular plasma flow rate 
(Qa). afferent (RA) and efferent arteriolar resis- 
tances (Rg). When S was given alone, AP, Pec, RA 
and Re decreased and Qa increased. By contrast,_ 
in response to addition of d, which normalized AP 
and Pec, Qa and SNGFR fell markedly despite con- 
stancy of Ra and Re. These patterns were not seen 
in SHAM rats given S and d. Thus, AII and ADH con- 
tribute to the hypertension in GH. AII exerts 
greater vasoconstrictor effects on renal than sys- 
temic vasculature whereas the opposite is true for 
ADH, a hormone which helps to augment glomerular 
perfusion in GH. 


INFLUENCE OF CIRCULATING NOREPINEPHRINE ON CARDIO- 
VASCULAR HOMEOSTASIS: ABNORMAL RESPONSES IN HEMO- 
DIALYSIS PATIENTS. Joseph L. Izzo, Jr., and Rich- 
ard H. Sterns. Univ. of Rochester Med. Ctr. and 
Rochester Gen. Hosp., Rochester, New York. 

Maintenance hemodialysis (HD) patients have 
greater cardiovascular morbidity and mortality than 
normal subjects. We investigated the role of cir- 
culating norepinephrine (NE) in cardiovascular ho- 
meostasis in normals and HD patients (with diverse 
etiologies of renal failure on no anti-hypertensive 
drugs) by performing NE infusions at two rates. 
Plasma NE increments at the lower rate (.02 ug/kg/ 
min) were equivalent to the change from supine to 
upright. posture, and at the high rate (.08 ug/kg/ 
min) were similar to strenuous exercise. 

Basal systolic (SBP)+tt and diastolic (DBP)t 
blood pressures, plasma renin activity (PRA)t and 
plasma NEtt were higher in HD than normals. In 
normals, increases in SBP+, DBPtt, PRAtT and hemato- 
crit (Hct)t and decreases in heart rate (HR)t were 
all related to the log of the plasma NE concentra- 
tion. At the lower infusion rate in normals, re- 
producible increases in DBPtt and PRAt were found, 
with lesser increases in Hct and SBP. In HD pat- 
ients, a different pattern was observed. Despite 
similar increases in mean arterial pressure in nor- 
mals and HD at each infusion rate (5 and 15 mm Hg), 
only SBPtt increased in HD patients, with no 
changes in DBP, HR, or PRA at either infusion rate. 

We conclude that physiologic elevations in cir- 
culating NE have cardiovascular hormonal effects, 
and that HD patients have higher basal plasma NE 
and abnormal cardiovascular responses to circulat- 
ing NE. We suggest that increased cardiovascular 
risk in HD patients may be related to their high 
plasma NE and PRA and exaggerated SBP responses. 

(t p<0.05, tt p<0.01) 
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COMPARISON OF MINOXIDIL WITH HYDRALAZINE AS A STEP 
III DRUG IN TREATMENT OF SEVERE HYPERTENSION. M.S. 
Kochar, V.S. Bamrah,* D.M. Klemm,* J. Kalbfleisch,* 
C. Berg,* and J. Zeller.* Wood VA Med. Ctr. and 
Medical College of Wisconsin, Milwaukee, Wisconsin. 
A prospective, randomized double-blind clinical 
trial was conducted in 15 patients to compare the 
efficacy and safety of minoxidil (M) with hydrala- 
zine (H). All subjects had supine diastolic BP 
(SDBP) > 96 mmHg despite therapy with 100 mg/day 
hydrochlorothiazide and 160 mg/day propranolol. 
Throughout the 32-week study, the patients were 
monitored for body weight, BP, heart rate, hyper- 
trichosis, ECG changes and pericardial effusion 
using echocardiography. The vasodilator therapy 
was initiated with either 5 mg/day M or 25 mg/day 
H and increased every week until the BP was con- 
trolled or a maximum dose of 40 mg/day M or 200 
mg/day H attained. The BP dropped significantly 
(P<.025) with both drugs within 2 weeks of therapy 
and the maximum effect was attained in 4 weeks. 
After 28 weeks of therapy with M, the supine BP 
fell from 157/103 + SD 21/5 mmHg to 138/85 + SD 
11/7 mmHg and with H from 176/110 + SD 36/8 mmHg 
to 150/94 + SD 23/12 mmHg. Hypertrichosis was 
noted in 6 of the 7 patients treated with M. At 
the end of 28 weeks, the SDBP was controlled (<90 
mmHg) in 5 of 7 M-treated patients and 3 of 8 H- 
treated patients. The 5 patients whose BP could 
not be controlled with 200 mg/day H were later 
switched to M, in 3 of whom the BP was controlled 
with 30 mg + 10 mg/day of M. We conclude that, 
while both M and H are equally effective as step 
III agents in treatment of severe hypertension, 
when BP is not controlled with H, M may be able 
to control it. 


THIAZIDES NORMALIZE NATRIURESIS IN PRE~HYPERTENSIVE 
DAHL S KIDNEYS. J. Lange} L. Tobian, K. Kartheiser¥ 
J. lwait U of MN, Minneapolis & Brookhaven, N.Y. 
Isolated kidneys from pre-hypertensive Dahl S 
rats have a shift in their pressure natriuresis 
curve such that a much higher inflow pressure is re- 
quired for a given rate of Na excretion. This shift 
would tend to cause transient Na retention, leading 
to a rise of BP. Thiazides reduce BP in Dah! S rats, 
possibly by permitting greater Na excretion at nor- 
motensive inflow pressures. This proposition was 
tested by perfusing isolated kidneys from pre-hyper- 
tensive Dahl S rats at a constant 125mmHg inflow 
pressure with arterial blood from normotensive 
Sprague-Dawley rats. Venous blood from the kidney 
was then pumped back to the perfusing rat. in 20 ex- 
periments, the perfusing rat received methyclothia- 
zide suspended in Krebs' subcutaneously; in 17 other 
experiments, the perfusing rat received vehicle on- 
ly. Isolated S kidneys excreted an average of 66pEq 
Na per min per 100gm kidney in 20 thiazide studies 
vs 39 in 17 control studies, a 69% increase (p<.04). 
Urine flow averaged 715u1 per min in thiazide stud- 
ies vs 531 in control studies, a 35% increase(p< 
-003). GFR and renal blood flow were almost identi- 
cal in the two groups. Fractional Na excretion aver- 
aged .9 in thiazide studies vs .6 in control stud- 
ies, a 50% increase(p<.05). Thus methyclothiazide 
causes isolated S kidneys to excrete 69% more Na at 
a normotensive inflow pressure, thereby allowing 
brisk natriuresis without the necessity for hyper- 
tensive inflow pressures. Such an effect could ex- 
plain in part the capacity of thiazides to reduce 
BP in NaCl-related hypertensions. 
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THE URINARY KALLIKREIN RESPONSE TO ACUTE SALINE 
INFUSION IN HYPERTENSIVE AND NORMAL SUBJECTS. W.J. 
Lawton and A.E. Fitz, VA and Univ. Hospitals, Int. 
Med., Univ. of Iowa, Iowa City, IA 

Urinary kallikrein (UKAL) has been proposed as a 
natriuretic factor but data in man is conflicting. 
The response of UKAL to 0.9% NaCl infusion (INF) 
(30m1/kg) was studied in Nat depleted and loaded 
hypertensives (HT) and normal subjects (NLS). Inu- 
lin (Czy) and PAH clearances (Cpap) with low level 
ADH Int were performed. 5 white HT (BP:135/96mmHg) 
were compared to 5 white NLS (BP:106/76) before, 
during and after INF. After Nat depletion, INF re- 
duced UKAL in HT from 19.8mEU/min to 9.5 (1 hr. post 
INF) and in NLS from 15.7mEU/min to 12.6 (p=.003 
analysis of vartance for all subjects). HT were not 
different from NLS. Cpap and Cry were unchanged 
during INF in all subjects. During this same time 
period, fractional Na* excretion (FEya+) increased 
7-fold in NLS and in 4 of 5 HT. One HT showed ex- 
aggerated natriuresis. His UKAL was the lowest of 
all Nat depleted subjects at baseline (7.4mEU/min) 
and decreased during INF (6.5). UKAL in Nat depleted 
HT was inversely related to FEyat (r=-.42, p<.05) 
and tubular reabsorption of H20 (T°, o) (r=-.40, p< 
.05). After Nat loading, INF also redticed UKAL in 
HT from 5.5mEU/min to 4.4 and in NLS from 8.OmEU/ 
min to 5.7 (p=.01). Three Nat loaded HT showed an 
abnormal relationship between Tro and osmolar 
clearance, yet UKAL was not abnormal. 

UKAL is decreased by acute 0.9%NaC1 INF in both 
Nat loaded and Nat depleted HT and NLS. UKAL is not 
a natriuretic factor nor is it related to abnormali- 
ties in TCyo9q in Nat loaded HT during NaCl INF. 
UKAL may be abnormal in Nat depleted HT with 
exaggerated natriuresis during NaC] INF. 


URINARY CALCIUM EXCRETION AND BLOOD PRESSURE IN 
CHLORTHALIDONE TREATED HYPERTENSIVE PATIENTS. 

R.M. Freeman, W.J. Lawton, A.E. Fitz, Int. Med. VA 
and University Hospitals, Iowa City, Iowa. 

An urinary calcium (Ucat+) leak has been repor- 
ted in hypertensive patients (Hypertension, 2:162, 
1980). In 92 hypertensive patients (90-100mmHg dia- 
stolic pressure); we measured Ucat+ before and after 
chlorthalidone (50mg/day) to determine if Uça++ is 
related to blood pressure (BP) and if changes (4) 
in Ucat+ are related to ABP. Before chlorthalidone, 
17 patients (18.5%) had hypercalciuria (Uca++>300 
mg/24h). Their Ucg++ was 355411mg/24h, and BP 132+ 
2/9041mmHg. compared to 17 patients with the lowest 
Ucatt+ (9346mg/24h, p<.001) who had BP=137+3/93+1 
(NS). In all 92 patients, Uca++ and BP were not 
correlated. 46 remained on placebo and 46 took 
chlorthalidone. In chlorthalidone patients, Ucat+ 
decreased from 212414mg/24h to 125411 after 1 month. 
In placebo patients, Ucgt++ was unchanged (214413 to 
209314). Higher baseline Ucat+ was associated with 
a greater AUca++ 1 month after treatment (r=0.60, 
p<.01). AUcgt+t+ (baseline to 1 month) did not corre- 
late with systolic or diastolic BP in either group 
(all r values <.1). No patients developed hyper- 
calcemia. 

We were unable to demonstrate a relationship be- 
tween Uçą++ and level of BP in mildly hypertensive 
patients. Hypercalciuria, observed in 1/5 of our 
hypertensives is ameliorated by chlorthalidone. 
However, the AUcag++ due to chlorthalidone did not 
predict the degree of hypertension control at 1 
month. If Uca++ excretion is related to the level 
of blood pressure in hypertension, it is over- 
ridden by other unknown factors. 
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BODY FLUID VOLUMES DURING DEVELOPMENT OF HYPERTEN- 
SION IN SHR. Frans H.H. Leenen*, Shelley M. Cooper* 
and Corey B. Toal* (intr. by P.R. Uldall). Depts. 
of Pharmacology and Medicine, Univ. of Toronto and 
Toronto Western Hospital, Toronto, Ontario. 

Renal sympathetic nerve activity has been shown 
to play a role in the initial stages of the devel- 
opment of hypertension in the SHR. Such an effect 


could be mediated through sodium and/or water reten- 


tion. Detailed studies in this regard are not yet 
available. Therefore, we measured plasma volume 
(PV), blood volume (BV), extracellular fluid volume 
(ECF) and sodium space in SHR and their WKY control 
strain at 4, 6, 8, 12 and 16 weeks of age. Volumes 
were measured by isotope dilution techniques; ECF 
and sodium space after bilateral nephrectomy. Each 
parameter was measured in at least 7 animals. 

In SHR, blood pressure was slightly elevated 
(p<0.05) in the 4 wk. group and showed a further 
gradual rise with age. PV was significantly in- 
creased at 4 wk. but then showed a persistent de- 
crease. BV showed a similar pattern, except that 
it returned to control levels at 12 and 16 wks. due 
to a rise in hematocrit in the SHR. ECF showed a 
small (p<0.05) decrease at 4 wks., but was other- 
wise similar in the 2 strains. Sodium space was 
slightly increased (p=0.07) at 6 wks in SHR vs WKY 
(32,941.88 and 28.740.96 m1/100 g bw, resp.) but 
was similar in the 2 strains at 8 and 16 weeks. 

These results indicate the importance of sequen- 
tial measurements to obtain an accurate description 
of the behaviour of body fluid volumes during the 
development phase of hypertension in SHR. Only in 
the very early stage evidence for volume expansion 
was found; the subsequent volume contraction may be 
related to generalized vasoconstriction. The-ini- 
tially-increased sodium space may reflect leakage 
of sodium (e.g. into vascular smooth muscle). 
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RESPONSES OF PERFUSED DAHL RAT KIDNEYS TO ANGIO- 
TENSIN II (AII) & NOREPINEPHRINE (NE). David L, 
Maude. Dept, of Physiol. N.Y. Med. Col. Valhalla, 
N.Y. 

We have already shown that isolated perfused 
kidneys of Dahl salt-sensitive (S) rats have a 
right shift of their pressure-natriuresis and 
pressure-GFR curves and undergo a greater auto- 
regulatory rise in vascular resistance (VR) than 
those of salt-resistant (R) rats. To further 
investigate their hemodynamic differences we 
added AII(1-4ng/ml) or NE(5-20ng/ml) to perfus- 
ates of kidneys from normotensive (dietary salt 
restricted) § and R rats. 

In response to AII R v, S kidneys showed a 
greater increase in GFR (.27 v. .13 ml/min/gm*), 
Na excretion (32 v. 13 pM/min/gm**) and a higher 
filtration fraction (FF) (5.4 v. 4.3%**). Vas- 
cular resistance increased equally in both groups. 

In response to NE R v, S kidneys showed a 
higher GFR and FF at low dose (.61 v..38 ml/min/ 
gme*, 2,5 v. 1.8%*) and less reduction in GFR and 
FF at high dose (-,01 v. -.17 ml/min/gm*, +.37 v. 
-.46%*). At all concentrations of NE R_kidneys 
maintained VR averaging 3.7 mmiig/mimin7/gm low- 
er than S **, 

These differences in GFR, FF and VR suggest 
that afferent arterioles of S kidneys are more 
sensitive than R to AII and NE. Increased affer- 
ent arteriolar reactivity to a rise in perfusion 
pressure (as reflected in the autoregulatory re- 
sponse) and to circulating vasoconstrictors may 
impair Na excretion and contribute to the devel- 
opment of hypertension in salt-sensitive rats. 


(* p< .05, ** p< .01) 


ALTERATIONS IN SERUM IONIZED CALCIUM (Ca++) AND 
EXTRACELLULAR BINDING OF CALCIUM IN ESSENTIAL 
HYPERTENSION. David A. McCarron. The Oregon 
Health Sciences University, Portland, Oregon. 

Spontaneous depression of serum Ca++ 
concentrations, as well as abnormalities of 
calcium binding, have been reported in 
experimental models of hypertension (HTN). 
Normalization of these calcium deficits has been 
associated with attenuation of the HTN. This 
investigation sought to define the Ca++ values in 
previously untreated humans with essential HTN. 
Serum total Ca, ionized Ca++, protein, phosphorus 
(Phos) and creatinine were measured at 8:00 a.m. 
(fasting) in 23 normotensive (NL) and 23 HTN 
subjects matched for race, sex (13 female, 10 male) 
and age (mean 46 years). 

Mean (+ SD) arterial pressure was 90+7 in NLs 
and 118t11 in HTNs (p<.001). Serum TCa (4.78+0.30 
mEq/L), creatinine and protein were identical in 
the two populations. Serum Ca++, however, was 
significantly lower (p<.001) in the HTNs 
(2.07+0.07 mEq/L) compared to the NLs (2.1710.08 
mEq/L). The HTNs’ serum Phos was also reduced 
compared to the NLs’ (3.040.6 vs. 3.540.5 mg%; 
p<.01). 

In summary: 1) Ca++ concentrations are 
depressed in human HTN; 2) total calciums are 
normal. These findings suggest an abnormality of 
extracellular binding of calcium in HTN humans, 
paralleling results in experimental HTN. The 
reduction in Cat+ may be the proximate stimulus to 
increased parathyroid function recently documented 
in both human and experimental HTN, and reflected 
in the HTNs' reduction in their serum Phos 
levels. These abnormalities in human HTN may have 
important pathogenic implications. 


@ 64 
ALTERED CARDIOVASCULAR FUNCTION IN BOTH NORMOTEN~ 
SIVE AND HYPERTENSIVE 2K-1C GOLDBLATT (G) MONKEYS. 
C.H.Metzler,* B.C.Bullock* & K.A.Gruber. Depts of Med 
& Physiol, Bowman Gray Sch Med, Winston-Salem, NC. 
We have previously reported elevated levels of 
an endogenous digitalis-like activity (endoxin) in 
plasma from 2K~1C chronic G monkeys. HPLC fractions 
containing endoxin have been shown to sensitize the 
vasculature to NE, AVP and AII. We therefore stud- 
ied the vascular reactivity (VR) and blood pressure 
(BP) regulation in 15 Sham (S), 8 normotensive G 
(NG) and 5 hypertensive G (HG) animals. Mean arter- 
ial pressure (MAP, mmHg) was: S=9245, NG= 8946, and 
HG=123412 (p<.05 HG vs S). Pressor responses to NE 
and AII were not different among groups. HG monkeys 
had elevated. endoxin (EDX, p<.05 HG vs S), plasma 
renin activity (PRA, p<.05 HG vs S) and responded 
to 20 ug/kg'min of saralasin with a decrease in MAP 
of 25.6411% (p<.05 HG vs S$). Baroreceptor reflex 
gain was depressed in HG monkeys (p<.05 HG vs S). 
Interestingly, NG monkeys had normal PRA and MAP 
but also had elevated EDX (p<.05 NG vs S) and re- 
sponded to saralasin with a decrease in MAP of 13.5 
t5% (p<.05 NG vs S). Baroreceptor gain in NG mon- 
keys was also depressed (p<.05 NG vs S$). These data 
are consistent with the hypothesis that impairment 
of renal function results in an elevation of endox- 
in and end organ supersensitivity to AII. While the 
HG group's increased MAP may be due to altered VR 
and elevated PRA, the NG data suggests that elevat- 
ed endoxin and increased VR to AII leads to a great- 
er role for AII in BP regulation. These animals may 
remain normotensive by inhibiting other systems 
that normally maintain BP. The depressed barorecep-— 
tor function in the NG group suggests that the al- 
terations in baroreceptor function seen in hyper- 
tension may not be merely a response to elevated 
pressure. 


Abstracts 191 


NERVE TERMINAL SODIUM AND SYNAPTIC TRANSMISSION: 
IMPLICATIONS FOR HYPERTENSION? Stanley Misler* & 
W.P. Hurlbut* (Intr. by V.W. Folkert). Dept. 
Biophysics, Rockefeller Univ., New York, NY. 

Increased intracellular Nat, Naty, in arterio- 
lar smooth muscle has been suggested to sustain 
hypertension by increasing intracellular Cat, 

Ca +, and thereby arteriolar tone. Since 
arteriolar contraction is under substantial neural 
control, increased Na‘; in nerve terminals also 
might increase arteriolar tone by enhancing 
neuromuscular transmission (NMT). 

We have examined the effect of extracellular Kt, 
Kta, on NMT in frog skeletal muscle bathed in low 
cat, high Mg2* Ringers, where the dynamics of im- 
pulse evoked transmitter release resemble that of 
smooth muscle, i.e. transmitter release after each 
nerve impulse is low and a long train of nerve im- 
pulses is required to produce a muscle contraction. 
By varying Kt, over a small range (0.5-5mM), dur- 
ing and after tetanic nerve stimulation (at 5-20Hz 
for 5-20 min), we attempted to alter axonal Nat-K> 
exchange and thereby change intraterminal Nat. 
The magnitudes of intratetanic and post-tetanic 
transmitter release, computed as the quantal con- 
tents of intracellularly recorded endplate poten- 
tials , were inversely related to Kt, and in <1 m™ 

often were 10-20 times baseline. Similar tetani 
performed in the absence of extracellular Ca", 
Cafe, were followed, on restoration of Ca es by 
large increases in transmitter release consistent 
with Cat, - Naty exchange across the axolemma. By 
analogy, we suggest that increases in intraterminal 
Nat occurring during ongoing nerve activity, might, 
by stimulating axolemmal Ca2t, - Naty exchange, 
contribute to hypertension by enhancing transmitter 
release from post-ganglionic nerves and phasic 
tension in arteriolar muscle. 
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GUANABENZ(G) SELECTIVELY REDUCES RENAL VASCULAR RE- 
SISTANCE(RVR)IN ESSENTIAL HYPERTENSION(EHT). DT 0° 
Connor, C Mosley*,J Cervenka*,A Taylor*,R Slutsky*. 
Univ.of CA & Veterans Admin.Med.Ctr.,San Diego,CA. 
The renal circulation may be a mediator of anti- 
hypertensive drug effects. G is a new highly selec- 
tive ag agonist, centrally active in EHT and may 
reduce sympathetic activity. We studied the renal 
and systemic response to 1 month G alone versus 1 
month placebo(Pb)in 8 adults with EHT. After both 
Pb and G we assessed: mean arterial pressure(MAP, in 
mmHg) ,cardiac output(CO,L/min),systemic vascular 
resistance(SVR,units) , body weight (WT, kg) ,glomeru- 
lar filtration(GFR,ml/min),renal blood flow(RBF, 
ml/min) ,filtration fraction(FF,%),RVR in units,u- 
rinary catecholamine excretion(CAT, g/d) , plasma 
renin activity(PRA,ngA;/ml/hr),and urinary sodium 
(UNa,mEq/d). Results are mean + SD with paired t- 


analysis: We conclude: 1) 
Pb G (p)_ G alone normal- 
MAP 11143 101+8 <0.01 izes MAP without 
co 6.641.121 7,042.1 NS fluid retention 
SVR 1239+ 281 1201 + 461 NS or detriment to 
WT 96.0414.4 95.1414.9 NS RBF. 2) G causes 
GFR 91.9414.6 94.9421.8 NS a selective de- 


RBF 808 + 208 cline(A)in RVR 
FF 21.2+6,.4 19.548.0 NS unrelated to SVR 
RVR .151+.¿053 .117+.042 <0.0l or CO, 3) Con- 
CAT 1484121 161 + 139 NS stancy of fil- 
PRA 0.72+ .64 1.041.0 NS tration fraction 
UNa 157 + 43 219 + 82 <0.01 suggests an af- 


ferent arteriole RVR decrement. 4) RVR decrement is 
unaccompanied by decline in CAT or PRA, suggesting 
mechanisms other than sympatholysis or renin re- 
duction. 5) ARVR does not cérrelate with AMAP, 
suggesting a non-autoregulatory ARVR. 


RENAL REVASCULARIZATION TO PRESERVE KIDNEY FUNCTION. 
Andrew C. Novick, Marc A. Pohl, and Martin J. 
Schreiber. Cleveland Clinic Foundation, Depts. of 
Urology and Hypertension and Nephrology, Cleveland, 
Ohio 

Renal revascularization is an effective method 
of treatment when overall renal function is threat- 
ened by progressive renovascular disease. From 1974 
to 1980, 34 patients (mean age 60.2 years) with bi- 
lateral atherosclerotic renovascular disease under- 
went renal revascularization primarily to preserve 
kidney function. Total occlusion of one or both re- 
nal arteries was present in 20 natients. The nreon- 
erative serum creatinine value was > 2.0 ma% in 25 
patients and <2.0 mg% in 9 patients. Several nreop- 
erative clinical assessments suaaested salvable re- 
nal function in these patients: these included re- 
nal size> 9 cm., evidence of renal function on in- 
travenous pyvelography and/or renal scan, fillina of 
the distal renal artery by collaterals in patients 
with total arterial occlusion, and intraoperative 
renal biopsy showing intact glomeruli and minimal 
arteriolar sclerosis. Thirty-seven revasculariza- 
tion procedures were performed in the 34 natients. 
These included aortorenal bynass (24), mesenterore- 
nal bypass (2), hepatorenal bypass (4), snlenorenal 
bypass (6), and aortorenal reimplantation (1). 
There were no major surgical complications and post- 
operative follow-up ranges from 6 months to 6 years. 
Twenty-seven patients have had sustained improvement 
in overall renal function as assessed by serum crea- 
tinine, creatinine clearance, and serial renal 
scans. Renal function is unchanged in 6 patients 
and has deteriorated in onlv 1 patient. In proper- 
ly selected patients, renal revascularization can 
achieve preservation and/or improvement of renal 
function, 


WEEKLY TRANSDERMAL VERSUS TWICE DAILY ORAL 
CLONIDINE THERAPY FOR HYPERTENSION. S. Popli, G.S. 
Stroka*, T.S. Ing, J.T. Daugirdas, V.C. Gandhi. 
Veterans Administration Hospital, Hines, IL. 

Ten moderately hypertensive patients previously 
controlled with 50 mg hydrochlorothiazide (HcTZ) 
and 0,425 + 0.17 SD mg oral clonidine per day 
(blood pressure 132 + 7.8/85.3 + 7.0 mm Hg on 
therapy) were changed to a transdermal system in- 
volving application of one or more patches con- 
taining clonidine (3 mg/patch) to the skin once 
a week. The patients continued to ingest 50 mg of 
HCTZ daily by mouth. The number of clonidine pat- 
ches applied was adjusted over the course of sever- 
al weeks to titrate the blood pressure to baseline 
levels. By 4-8 weeks, all patients using the 
transdermal system had achieved baseline blood 
pressure levels (133 + 5.3/85 + 3.6). 

Control plasma clonidine levels were drawn during 
the initial period, while each patient was still on 
oral therapy. Trough levels, obtained at 8 AM 
prior to the usual morning oral dose were 0.66 + 
0.45 ng/ml. "Peak levels", measured 4 hours after 
the morning oral dose, were 1.09 + 0.31. Once 
the blood pressure was controlled using the trans- 
dermal system, plasma levels were again measured 
4 hours (0.67 + 0.40), 3 days (0.72 + 0.36), ana 
T days (0.64 + 0.43) after patch application. None 
of these differed significantly from the trough 
levels during oral dosing. 

Mild skin erythema occurred at the application 
site in 2 patients using the patch system. Drow- 
siness, dry mouth, and other side effects, evalu- 
ated by the use of patient interview, were less 
pronounced with the transdermal versus oral route. 

The results suggest that blood pressure can be 
controlled with a once weekly patch application of 
clonidine as well as with oral dosing. 
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RENAL AND SYSTEMIC HEMODYNAMICS CORRELATE WITH BODY 
WEIGHT IN ESTABLISHED HYPERTENSIVE PATIENTS, 
Efrain Reisin,*® Hector 0O. Ventura,* Franz H. 
Messerli, Gerald R. Dreslinski,* Francis G. Dunn,* 
Wille Oigman,* Edward D. Frohlich. Ochsner Medical 
Institutions, New Orleans, Louisiana. 

The effects of body weight on renal and systemic 
hemodynamics were studied in 72 patients (43 men, 
29 women) age: 4343 years (mean +1 SEM), with 
established essential hypertension without signi- 
ficant renal involvement. Body weight ranged from 
-11% to +88% of the ideal weight with a mean of 
+ 30448, Cardiac output, renal blood flow, and 
total blood volume were measured with indocyanine 
green dye, 131-iodine para-aminohippuric acid, 
125-iodine human serum albumin, and 51-chromiun, 
respectively. Results were as follows: weight 
positively correlated with total blood volume 
(rz0.82,  p<0.001), cardiac output (r=0.60, 
p<0.001), renal blood flow (r=0.50, p<0.001), and 
inversely with total peripheral resistance 
(r=-0.52, p<0.001), and renal vascular resistance 
(rz-0.38, p<0.001). These data indicate that for a 
given level of arterial pressure, hypertensive 
patients who are obese have a higher total blood 
volume, cardiac output, renal blood flow with lower 
total peripheral and renal vascular resistances 
than lean hypertensive patients. This suggests 
that lean and obese hypertensive patients have 
different hemodynamic profiles, implying that 
target organ involvement and perhaps therapeutic 
approaches may also differ. 


HYPERTENSION ASSOCIATED WITH A RENIN-PRODUCING 
ADENOCARCINOMA OF THE PANCREAS. Michael C, Ruddy, 
Steven A. Atlas*, and Felix G. Salerno*. CMDNJ- 
Rutgers Med. Sch., Piscataway, NJ, and Cornell 
Univ. Med. College, New York, NY. 

We describe the case of a 56 year old woman 
with new-onset hypertension (BP 180-220/100-115 
mmHg) who was known to be normotensive 2 months 
earlier. The patient had a 4 month history of 
anorexia, weight loss, and a palpable upper ab- 
dominal mass. She was persistently hypokalemic 
with normal renal function. Urinary catecholamine 
levels were normal. While receiving propranolol 
320 mg/day, plasma renin activity (PRA) varied 
between 98 and 119 ng Ang I/hr/ml on several 
occasions (normal range 0.5-6.0 ng Ang I/hr/ml). 
Plasma inactive renin (defined as total trypsin- 
activated renin minus PRA) was >2500 ng Ang I/hr/ 
ml (normal subjects 8-20 ng Ang I/hr/ml). Plasma 
aldosterone (990 pg/ml) and urinary aldosterone 
(159 ug/24 hrs) were also markedly elevated. 
Renal angiographic studies were normal. An ab- 
‘dominal exploratory laparotomy disclosed a large 
tumor mass involving the body and tail of the 
pancreas, which by light microscopy was a well- 
differeritiated adenocarcinoma. Active renin 
content in the tumor was 1.9 Goldblatt Units/g 
tissue (normal kidney range 0.15-0.4 Goldblatt 
Units/g tissue). Inactive renin comprised 40- 
70% of the total tumor renin. We believe this is 
the first documented instance of hypertension 
induced by a renin-secreting pancreatic carcinoma. 
Furthermore, the evidence that both active and 
inactive renins were secreted by this extrarenal 
neoplasm supports the possibility that inactive 
renin is a precursor of the active enzyme. 
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EFFECT OF PARATHYROID HORMONE (PTH) AND ITS INTER- 
ACTION WITH NOREPINEPHRINE (NE) AND ANGIOTENSIN II 
(AII) ON MEAN BLOOD PRESSURE (MBP). 

Yahya Saglikes,* Vito M. Campese, and 

Shaul G. Massry. Div. Neph., Dept. Medicine, USC 
School of Medicine, Los Angeles, CA. 

The interaction between PTH, MBP and the vascu- 
lar reactivity to vasoconstrictors appears complex. 
Hypertension is common in patients with primary hy- 
perparathyroidism suggesting PTH being a vasocon- 
strictor agonist. On the other hand, uremic 
patients with secondary hyperparathyroidism display 
reduced pressor response to NE suggesting a vaso- 
dilator effect of PTH. We examined the pressor 
effect of intact (1-84) PTH and its interaction 
with the vascular responses to NE and AIT in normal 
awake and unrestrained Sprague-Dawley rats. PTH 
infusion of 10 or 30 U/hr for 60 min did not pro- 
duce significant changes in MBP or heart rate. 
However, the pressor effects as well as the reduc- 
tions in heart rate produced by bolus injection of 
10,30,100 and 300 ng of NE or 3,10,30 and 100 ng 
of AII were significantly diminished by PTH. Pre- 
treatment with indomethacin (5 mg/Kg) totally 
abolished the inhibitory effect of PTH on MBP and 
heart rate responses to NE or AII. The data show 
that 1) PTH has no direct pressor effect, 2) the 
hormone antagonizes the effect of NE or AIT on MBP 
and heart rate, and 3) this antagonistic effect of 
PTH is probably mediated through the activation of 
the prostaglandin system by the hormone. The data 
are consistent with the notion that excess PTH in 
uremia is, at least partially, responsible for the 
reduced vascular reactivity to NE and, as such, 
plays a role in the pathogenesis of autonomic 
nervous system dysfunction in these patients. 


THE KIDNEY WEIGHT(KW), MATURATION OF 
GLOMERULI, CATECHOLAMINE CONTENT AND THE 
ABILITY OF SODIUM EXCRETION IN YOUNG, 
PREHYPERTENSIVE SPONTANEOUSLY HYPERTENSIVE 
RATS (SHR). T.Shiigai*, Y.lino, 
K.Sakamoto*, T.Ideura*, K.Tomita’*, 
H.Saito*, O.Matsuda* and J.Takeuchi*. 
Tokyo Medical and Dental Univ., Dept. of 
Medicine, Tokyo, Japan. 

We compared the KW, maturation of 
glomeruli, catecholamine content and the 
ability of Na excretion of the kidney in 
prehypertensive SHR to those of the age- 
matched Wister Kyoto rats (WKY). Body 
Weight (BW) and KW were lighter only in 
0 wk of SHR, wheareas KW/BW ratio was 
lower in 0, 1, 2 and 4 wks of SHR. But 
the maturation of glomeruli was signifi- 
cantly delayed only in 0 wk of SHR. 
Adrenaline (A) and the noradrenaline (NA) 
contents of the kidney were significantly 
lower in 2 wks of SHR, but were not 
different in 4 wks of SHR and WKY. In 
another groups of 4 wks of SHR and WKY, 
the ability of Na excretion in acute 
loading of Ringer's solution (4.5% BW) 
was studied. The percent excretion of 
loaded Na within 2 hrs was significantly 
decreased in SHR. It is concluded that 
the decreased ability of Na excretion in 
prehypertensive SHR may be related to the 
relatively lighter KW and is neither 
related to the delayed maturation of 
glomeruli nor the catecholamine content 
of the kidney. 


Abstracts 193 


@ 64 

PRESSURE-DEPENDENT ACTION OF ANGIOTENSIN 
II TO INCREASE GLOMERULAR FILTRATION RATE 
OF THE ISOLATED SPONTANEOUSLY HYPERTENSIVE 
RAT KIDNEY. T.H. Steele, J.H. Gottstein,* 
and L. Chalioner-Hue,* Dept. of Medicine, 
Univ. of Wisconsin, Madison, Wisconsin. 

We studied the renal response to angio- 
tensin II (AII) of isolated kidneys from 
spontaneously hypertensive rats (SHR) and 
normotensive Wistar-Kyoto controls (WKY) 
perfused with a recirculating solution 
containing albumin, glucose and electro- 
lytes. AII was added until vascular 
resistance increased by 50%. 

When pressures (PP) were maintained 
constant at 110-120 mmHg, AII increased 
glomerular filtration rate (GFR) of SHR 
kidneys by 65%, but did not affect WKY 
GFR. “Normotensive" PP are "hypotensive" 
by SHR standards. Therefore, we studied 
the effect of AII on isolated kidneys from 
normal rats at constant PP of 90 or 128 
mmHg. In normal kidneys, at PP of 90 
mmHg, AII increased GFR 88%. At PP of 128 
mmHg, GFR was double the value at 90 mmHg, 
and remained unchanged during AII. Final- 
ly, at PP of 160 mmHg, AII had no effect 
on SHR kidney GFR, similar to the normal 
kidneys at PP of 128 mmHg. 

The GFR response to AII depends upon 
the relationship of PP to the antecedent 
blood pressure. In SHR and normal rat 
kidneys, AII increased the GFR only when 
PP were less than mean arterial pres- 
sures. AII action on SHR kidneys could 
reflect hypertensive vascular structural 
changes. 
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RESPONSE OF THE STENOSED AND CONTRALATERAL KIDNEYS 
TO [SARl, THRJAII IN HUMAN RENOVASCULAR HYPERTEN~ 
SION. Stephen C, Textor*, Andrew C. Novick*, 
Salim K. Mujais*, Randolph Ross*, Emmanuel L. 
Bravo, and Robert C., Tarazi*. Research Division, 
Cleveland Clinic Foundation, Cleveland, Ohio. 
Although the stenotic (STK) and contralateral 
(CLK) kidneys differ in renin secretion in reno- 
vascular hypertension (RVH), their relative sensi- 
tivities to angiotensin (AII) and roles in human 
RVH are poorly understood, particularly those of 
the CLK. To determine whether renal hemodynamics 
and Na excretion are affected differently by AII 
in man, we studied plasma flow (ERPF), filtration 
(GFR), and urinary Na excretion (UyagV) in 11 
patients with RVH before and during infusion of 
{Sarl, Thr8]AII, a partial agonist AII analogue 
(AIIA). Split function studies were performed in 
8 patients. Mean arterial pressure fell (132 + 5 
to 120 + 5 mmHg, p<0.005). However, ERPF fell in 
both STK and-CLK (116 + 14 to 81 + 12 ml/min and 
240 + 30 to 155 + 31 ml/min, p<0.05). Surprising- 
ly, relative changes in STK and CLK were correla- 
ted (slope = 0.87, r = 0.84, p<0.01). Resis- 
tance in CLK rose (86%), indicating a renal agonist 
effect. Total UyaV changed in parallel with ERPF 
(r = 0.85, p<0.005). Absolute values and changes 
in ERPF and UyaV were greater in CLK (p< 0.02). 
Thus, renal vasoconstriction and Na retention 
occurred bilaterally during AIIA without systemic 
vasoconstriction, although CLK was quantitatively 
dominant. These data demonstrate greater AII sen- 
sitivity in the renal than systemic vasculature 
in both STK and CLK, despite differences in local 
renin. An intrarenal AII effect causing Na reten- 
tion may limit the CLK response to rising pressure 
and participate in producing RVH. 


POTASSIUM CITRATE FEEDING PROTECTS AGAINST NEPHRON 
LOSS IN SEVERE NaCl HYPERTENSION. L. Tobian , M. 
Gangulit J. Iwai M.A. Johnson% Univ. of Minnesota, 
Minneapolis, MN & Brookhaven Lab, N.Y. 

Dahl S rats are hypertension-prone, Dahl R rats 
are hypertension-resistant. After 24 weeks of a .3% 
NaC? diet, renal papillary plasma flow(PPF) averaged 
25.7m1/100gm/min in 14 R rats vs 16.4 in 11 S rats, 
a 36% reduction(p<.001) indicating increased $ vaso- 
constriction. When 37 R rats were fed 4%NaCl for 24 
weeks, PPF increased 7% to 27.3 vs 25.6 in 39 R 
rats on .3%NaCI(p<.05). When $ rats were fed 4%NaCl 
for 24 weeks, PPF decreased instead of the expected 
increase, averaging 13.5 in 10 S rats on 4%NaCl vs 
16.4 in 11 S rats on .3%NaCl, an 18% reduction(p< 
.05). If 2.6%KCl was added to the diet, PPF again 
decreased, averaging 15.2 in 13 S rats on 4%NaCl- 
2.6%KC1l vs 17.3 in 12 S rats on .3%NaCI-2.6%KCI, a 
12% reduction(p<.09). Both of these $ groups became 
very hypertensive(208 and 204)with consequent arte- 
rial and glomerular les.ons. The resulting loss of 
nephrons would account for the decreasing PPF. In 
sharp contrast, if 3.8%KCitrate is added to the 4% 
NaCl, the BP averaged 206 but the PPF actually in- 
creased 7% in 13 $ rats, averaging 18.1 vs 16.9 in 
10 S rats on .3%NaC1-3.8%KCitrate. Thus $ rats on 
4ZNaC 1-3. 8%KCitrate had 34% higher PPF than S rats 
on 4%NaCi alone(p<.005)and 19% higher PPF than S$ 
rats on 4%NaC1-2.6%KCI (p<.05). With 4%NaC1~3. 8ZKCi- 
trate the PPF in $ rats is 65% that of R rats, the 
same ratio as seen on .3%NaC}. In contrast, on 4% 
NaC1-2.6%KC1, the PPF in S rats is 55% that of R 
rats; and on 4%NaC! alone, the PPF in S rats is 52% 
that in R rats. Thus, the higher PPF in S rats on 
4ZNaC}-3.8%KCitrate indicates that KCitrate somehow 
protects against nephron loss in severe NaCl hyper- 
tension, whereas equimolar KC] feeding does not. 


FAILURE OF DIETARY MANIPULATIONS OF Nat: Kt 
RATIOS TO ALTER THE BLOOD PRESSURE IN 
TWO KIDNEY GOLDBLATT HYPERTENSIVE RATS. 
Treasure, J. L.*, Ploth, D.W. and Work, J. 
Univ. of Alabama Med. Ctr., Birmingham, AL 
Increasing the dietary K+ to Nat ratio 
has been previously reported to attenuate 
the rise in blood pressure in various hy- 
pertensive models. At surgery 2-kidney, one 
clip Goldblatt hypertensive rats (2KGH) 
were placed on the following diets: Group 
I had Na:K ratio 1:1; Group II Na:K 1:5; 
Group III Na:K 5:1 (Total cation .5 mEq/g 
chow). Metabolic balance studies confirmed 
the higher K+ turnover in Gp II with no 
effect on 24 hour urine volume, chloride or 
osmolal excretion. Indirect blood pressure 
measurements 3X per week failed to show 
any difference in blood pressure between 
the groups during the five weeks they were 
followed. The plasma renin levels (PRA) in 
cp II were significantly higher than Gp I 
(13.51 + 3.6 vs 5.63 + .71); in contrast, 
there was no difference in PRA's between 
Gp I and Gp III. Renal function in animals 
of each group was studied during acute 
infusion of Captopril (1 mg/kg.hr). Blood 
pressure fell from 153 + 3 to 138 + 4 mmHg 
În Gp I and from 150 + 5 to 130 + 3 mmHg 
in Gp II. As opposed to Gp I the contra- 
lateral kidney in Gp II did not show an in- 
crease of GFR or urine volume excretion. 
Dietary manipulation of Na:K altered the 
renin-angiotensin system and the responses 
of renal function to acute blockade of AII 
in the 2 KGH rat, but the development of 
hypertension was unaffected. 
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THE EFFECT OF LOW SALT DIET ON PROTEINURIA IN THE 
SALT-SENSITIVE RAT. Judith B. Van Liew and Jan R. 
Brentjens.* SUNY at Buffalo, Depts. of Physiol. & 
Pathol. and VA Medical Center, Buffalo, New York. 
We have followed the development of proteinuria 
in the salt-sensitive (S) hypertensive rat (Dahl) 
«maintained on a low salt diet (0.3% NaCl) during 
the first year of life. Rats were also maintained 
on an 8.0% NaCl diet which allows the full expres- 
sion of hypertension in this strain. Urinary pro- 
tein excretion was measured by the Lowry method and 
fractional protein composition by polyacrylamide 
gradient gel electrophoresis. Systolic blood pres- 
sure and creatinine clearance were measured at 4 
week intervals. Two weeks after administration (9 
weeks) of a high salt diet the S rats were hyper- 
tensive. Levels greater than 200 mmHg were present 
by week 16. S rats given a low salt diet became 
hypertensive (>150 mmHg) by week 16 followed by a 
gradual increase in pressure with age. Proteinuria 
and morphological changes in the kidney paralleled 
the development of hypertension in both groups 
(Table, X+SE). Glomerular lesions were character- 


Age Systolic BP U protein” Kidney 
Wks mmHg mg/24hrx100gBW Lesions 
_ O38 8.0 03 8.0 D3 8.0 
12 14945 1783 20+3  25Ł1 0-0.5 1 
20 16747 227246 2644 6544 0-1 1-3 
28 18149 220411 5245 83411 0-1 1-3 


ized by sclerosis, fibrinoid necrosis and a de- 
crease in colloidal iron staining. A high salt 
diet accelerated both the development of hyper- 
tension and abnormal proteinuria in the S strain. 
A low salt diet did not prevent this development 
but only altered the time course. 


DIETARY CALCIUM (Ca) DEPENDENT REDUCTION OF BLOOD 
PRESSURE IN THE WISTAR KYOTO (WKY) RAT. Curt 
Wickre* and David A. McCarron. The Oregon Health 
ScTences University, Portland, Oregon. 

Increasing dietary Ca intake in the spontane- 
ously hypertensive rat (SHR) has been reported to 
attenuate its hypertension. We assessed the long- 
term influence of alterations of dietary Ca on the 
blood pressure of the genetically-related normo- 
tensive WKY. One of 3 diets, differing only in 
their Ca content (0.25%, Tow-normal; 0.5%, normal; 
4%, high), was fed to the WKY (n=12 for each diet) 
beginning at 6 weeks of age (WOA). Systolic blood 
pressure (SBP), weights, serum ionized Ca (Ca++), 
creatinine and urinary electrolyte excretions were 
measured at 4-6 week intervals up to 34 WOA. 

There was a significant (p<.001) difference 
among the SBPs of each group. At each determina- 
tion, the 4% WKY had the lowest SBP, the 0.5% WKY 
- intermediate SBP, and the 0.25% WKY - the 
highest SBP (p<.001). The mean (+SE) SBP of the 
0.25% (12442 mmHg) and 0.5% (118+2 mmHg) WKYs 
remained unchanged. However, the 4% WKYs' SBP 
progressively declined (p<.001; 11542 mmHg, 12 
WOA; 11041 mmHg, 34 WOA). Growth, serum creati- 
nine and Uy.V were similar for all 3 groups. 

Serum Ca++ Nene. 001) and U,V (p<.001), however, 
were higher in the 4% WKY St all points. 

We conclude: 1) the level of dietary Ca influ- 
ences the SBP of the genetically normotensive WKY 
as well as the SHR; 2) SBP is lowest in Ca-supple- 
mented and highest in Ca-restricted WKYs; 3) the 
4% diet's attenuation of the SBP is progressive 
over the WKY's lifetime in spite of hypercal- 
cemia. Dietary Ca intake must be considered in 
long-term studies involving the SHR and WKY. 
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EFFECTS OF PHENOXYBENZAMINE (POB), CAPTOPRIL 
(CAPTO), AND MECLOFENAMATE (MECLO) IN CONSCIOUS 
DOCA HYPERTENSIVE YUCATAN MINIATURE SWINE (YMS). 
Edward J. Zambraski and Charles D. Ciccone*. Dept. 
Physiology, Rutgers University, New Brunswick, NJ. 

We have previously reported that 3-4 weeks of 
DOCA treatment increased mean arterial pressure 
(MAP) in 2-kidney YMS but that pentobarbital anes- 
thesia reduced MAP to control levels. To determine 
the effects of longer term DOCA treatment and to 
assess the influence of POB (1 mg/kg), CAPTO (5 mg/ 
kg) and MECLO (2 mg/kg), four YMS received DOCA im- 
plants (100 mg/kg) for 3-4 months. MAP increased 
to approximately 180 mmHg (115 mmHg normal). Ani- 
mals were instrumented with arterial and venous 
catheters and a thermistor in the aortic arch for 
cardiac output (CO) measurements. All animals were 
studied while conscious. Values are mean + SEM 
(tP<.05). 

POB CAPTO MECLO 
Pre Post Pre Post Pre Post 

MAP (mmHg) 19073 1575+ 179¢10 183%6 179410 183410 
HR (b/min) Bote 83t4 90ts 91Ł7 88t6 83t 4 
CO (1/min)4.8t.1 5.14.2 5.14.3 5.2424.74.1 4.6% 
TPR 4ot1 31t3+ 3443 ©3544 39t3 ite 
Pentobarbital anesthesia had no affect on the ele- 
vated MAP (178*9 conscious; 17427 mmHg anesthe- 
tized). Under anesthesia POB was administered to 
the left kidney via the renal artery. Urine flow 
rates were .43¢.1 control, .47¢.1 ml/min POB; GFR 
775 control, 6748 ml/min POB; RBF 5. 2t2 control, 
7.242 mi/min/ gn POB; and sodium excretion 21t9 con- 
trol, 2313 y/Eq/min POB. These data suggest that 
an alpha adrenergic component is involved in this 
hypertensive model. 


CALCIUM ANTAGONISM CORRECTS HIGH RENIN RENAL HYPER- 
TENSION. Edward Zawada, M. Johnson.* Dept. of Medi- 
cine, McGuire VA Medical Center, Medical College of 
Virginia, Richmond, Virginia. 

Studies were done to explore the effect of cal- 
cium antagonism in high renin renal hypertensive 
animals on blood pressure (BP) and in the BP re- 
sponse (ABP) to angiotensin blockade (AB). Studies 
were performed in anesthetized mongrel dogs weigh- 
ing between 14 and 24 kg. A Goldbatt model of bi- 
lateral renal ischemia was used to create rena} 
hypertension. Ethylenediaminetetraacetic acid 
(EDTA) was used to lower serum calcium (SCa). AB 
was accomplished using a .143 mg/kg bolus infusion 
dose of saralasin, equivalent to the common clini- 
cal dose. Plasma Renin Activity (PRA) was meas- 
ured in peripheral venous blood before and after 
renal artery clamping, before and after EDTA in- 
fusion and after SAR infusion. The bilateral 
renal ischemia in 11 animals resulted in a mean 
rise in mean arterial pressure (MAP) of 17.1 mmHg 
from 117.2 + 5.9 to 134.3 + 5.9 mmHg, p<.001. A 
concomitant rise in PRA levels from 4.3 + .7 to 
12.5 + 1.3 ng/ml/hr (p<.001), was also seen. Low- 
ering of SCa in 6 hypertensive animals resulted in 
a decrease in MAP from 127.2 + 10.8 to 108.5 + 
10.1 mmHg, p<.05. In 4 normocalcemic hypertensive 
animals, SAR reduced BP from 125.5 + 13.6 to 116.0 
+ 14.5 mmHg, p<.02. In 8 hypertensive animals 
with lowered SCa (7.0 + .2 mg/dl), the same dose 
of SAR had greater effect lowering BP from 126.1 
+ 7.8 to 99.3 + 9.6 mmHg, p<.001. There were sig- 
nificantly higher PRA levels after SAR infusion in 
those animals with lowered SCa than those with nor- 
mal SCa. Conclusions: 1) Reduction of SCa by EDTA 
in high renin renal hypertension reduces MAP di- 
rectly; 2) Reduction of SCa potentiates the vaso- 
depressor response to SAR. 
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DEMONSTRATION OF TWO DISTINCT ANTIGENS OF 
IMPORT IN PASSIVE HEYMANN NEPHRITIS (PHN). 
C.K. Abrass, J. McVay*, R.J. Glassock. Sepulveda 
VAMC and Harbor-UCLA Medical Center, Los Angeles, 
California. 

The mechanism of glomerular (G) immune deposit 
formation in PHN was explored in homologous and 
isologous systems. IgG containing auto-antibody (Ab) to 
FxIA was isolated from pooled sera derived from 
immunized Lewis rats and passively transferred to 
Lewis (n=10) and Fischer (n=10) rats. Control Lewis 
(n=5) rats received normal Lewis IgG. The anti-FxlA 
Ab showed in-vitro binding to proximal tubule brush 
border (BB) but not to G by immunofluorescence (IF). 
Sera from anti-FxIA Ab recipients and controls were 
examined serially for reactivity with BB and G by IF 
and for immune complexes (IC) by fluid (F) and solid (S) 
phase Clq binding assays. Kidney biopsies were also 
studied for rat IgG and FxIA deposits by IF. Results for 
BB and G reactivity of sera were similar in both Lewis 
and Fischer recipients. Mean titer (Log) of reactivity 
with BB was initially 5 and fell gradually to 1.5 at 25d 
post-transfer. This rate of decline was slower than that 
observed for concomitantly administered radiolabeled 
anti-FxIA IgG. A new auto-Ab to G appeared 12 d after 
transfer and rose to a titer of 2.5 at 25 d post-transfer. 
BB but not G reactivity was blocked by pretreatment of 
tissue with Con A. IC were present in all anti-FxIA Ab 
recipient sera. Rat IgG was bound in G by 4 hrs, FxIA 
was bound in G by 3 d and both increased thereafter. 
We conclude that in homologous and isologous PHN a 
component of FxIA, normally extrinsic to G, 
accumulates in G with anti-FxIA, circulating IC are 
present, and anti-FxIA Ab recipients generate auto-Ab 
to both BB and G. Thus, passive transfer of auto-Ab 
can facilitate endogenous auto-Ab production in these 
systems and two distinct antigens may be operative in 
the development of immune deposits in PHN. 


@ 62 

MEDIATION OF PROTEINURIA IN MEMBRANOUS NEPHROPATHY 

(MN) INDUCED BY A PLANTED SUBEPITHELIAL ANTIGEN (AG) 
S. Adler*, D.J. Salant, J.E. Dittmer*, M.P. Madaiot 
and W.G. Couser. Boston Univ. Med. Ctr., Boston,MA, 


MN in rats can be induced by the in situ reaction 


of sheep anti-rat tubular brush border (Fx1A) anti- 
body(Ab) with a fixed subepithelial Ag. Proteinuria 
is complement(C)-dependent but neutrophil (PMN) -in- 
dependent. In man, MN is more likely the result of 
Ab reacting with glomerular-bound, non-renal Ag's. 
Such a model is produced using low doses of non-~C- 
fixing sheep y2 anti-FxlA to plant IgG, the Ag, at 
a subepithelial site. Proteinuria occurs only when 
host anti-sheep IgG reacts with the planted Ag, and 
its mediation has been studied. Rats received y2 
anti-FxlA or normal y2 IgG i.v. After 3 days Ag- 
containing and control kidneys were transplanted 
(TP) into rats pre~immunized with sheep IgG. Five 
days post-TP, control kidneys had no planted IgG, no 
deposits by IF and no proteinuria (3.6+0.9mg/d,N=4) 
while kidneys with planted Ag had 2-3+ deposits of 
sheep IgG, rat IgG and rat C3 and proteinuria (40+ 
10mg/d,N=6). Immunosuppression abolished rat IgG 
and C3 deposits and proteinuria (0.6+0.1mg/d,N=3). 
C3 depletion totally prevented C3 deposition and 
proteinuria (1.8+0.2mg/d,N=4) without altering 
sheep or rat IgG deposits. PMN depletion to <200/ 
mm? with anti-PMN serum did not reduce proteinuria 
induced by passive administration of rat anti-sheep 
IgG to recipients of Ag-containing TP's (84436 vs. 
87225mg/d,N=8). Retained host kidneys im selected 
TP recipients did not contain deposits of sheep or 
rat IgG or rat C3. 

Proteinuria in experimental MN is C-dependent 
but PMN-independent regardless of whether deposits 
result from in situ Ab binding to fixed glomerular 
Ag or to planted exogenous Ag. 


@ 57 

ELECTROPHARMACOLOGIC MODULATION OF IN SITU 
COMPLEX FORMATION IN EXPERIMENTAL MEMBRA- 
NOUS NEPHROPATHY (MN). Sharon Adier*, Haiyen 
Wang*, Arthur Cohen, Wayne Border. Depts. of Medicine 
& Pathology, Harbor-UCLA Med. Center, Torrance, CA. 

Intravenous cationic bovine serum albumin (cBSA) in- 
duces MN in rabbits, presumably due to electrostatic 
binding of cBSA to glomerular basement membrane (GBM) 
anionic sites. We explored whether MN in this model is 
prevented by concomitant injection of a filterable, non- 
immunogenic cation (protamine sulfate) that competes 
with and decreases cBSA binding. Groups of rabbits re- 
ceived 3 wks of daily IV injections of cBSA alone (N=15), 
concomitantly with protamine 50 mg BID (N=18), or with 
heparin 3500 U BID (N=6). Serum creatinine, C3, IgG, 
anti-BSA antibody and urine albumin were measured prior 
to injection and with renal biopsies ending wks 2 and 3. 
Circulating immune complexes (CIC) were studied in 
representative animals. 

After 2 wks of injections, all control and heparin 
treated animals developed granular IgG and C3 along the 
GBM associated with subepithelial dense deposits. In 
comparison, protamine significantly reduced or prevented 
formation of deposits (p<0.0005) and in 6 animals depos- 
its decreased or disappeared between wks 2 and 3. Albu- 
minuria was less with protamine treatment compared to 
controls (p<0.005); no groups developed azotemia. No 
differences in C3, IgG, anti-BSA antibody or CIC were 
seen between groups. 

Protamine delays and sometimes dissolves deposits in 
MN. The failure of heparin treatment seems to exclude a 
role for anticoagulation. Protamine's systemic actions 
may be partly responsible for its beneficial effects, but 
our results are best explained by interference with forma- 
tion of immune deposits at GBM anionic sites. This 
suggests a new idea for investigation and therapy in MN. 


@ 63 

METANEPHRIC DEVELOPMENT (MD) IN A NEW SERUM-FREE 
ORGAN CULTURE MODEL (OCM). E.D. Avner, D. Ellis, 
T. Temple*, and R. Jaffe*. Depts. of Pediat. and 
Pathol., Univ. of Pgh. Sch. of Med., Pgh., PA. 

Limitations of previously described OCM's in 
the study of MD include the requirement for separ~ 
ation of nephrogenic blastema from ureteric bud, 
which distorts normal epithelial~mesenchymal re- 
lations, and the inability to support differentia- 
tion beyond the early S-shaped tubule (SST). More 
importantly, such models require animal serum and 
non-specific tissue extracts for growth which pre- 
cludes the study of biochemical and hormonal pro- 
cesses in normal morphogenesis. A new OCM has 
been developed to meet these limitations. 

Whole metanephros was explanted from SW albino 
mice at 13 + 0.4 days gestation. Explants were 
incubated in a humidified 5% C02/95% air mixture 
at 370C in completely defined sera-free growth 
medium consisting of Dulbecco's MEM and Ham's F-12 
supplemented with 10 nM NagSEO3-5 H20, insulin (5 
ug/ml), PGE, (25 ng/ml), T3 (3.2 pg/ml), hydrocor- 
tisone (20 ng/ml), and transferrin (5 ug/ml). Ex- 
plants were harvested after 1-7 days incubation 
and studied by light and electron microscopy. 

MD in vitro continued organotypically beyond 
the SST. A well-differentiated proximal tubule 
formed with a well-defined brush border and apical 
tubulovacuolar network. Further, a unique glomer- 
ulus with highly differentiated podocytes and slit 
diaphragms surrounding areas of basement membrane 
formed entirely from epithelial elements. 

Thus, an OCM has been developed which supports 
MD in completely defined serum-free media and is 
suited for morphological, biochemical, and hor- 
monal study of renal organogenesis. 
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ENHANCEMENT OF GLOMERULAR IMMUNE COMPLEX (IC) DEPO- 
SITION BY A CIRCULATING POLYCATION, POLYETHYLENE- 
IMINE (PEI). J.L. Barnes, R.A. Radnik*, and M.A. 
Venkatachalam, UTHSCSA, San Antonio, TX. 

Recent studies show that variation in charge of 
immune reactants may alter deposition of IC in nor- 
mal glomeruli. Here, we examine the effect of 
neutralization of glomerular polyanion by a poly- 
cation on deposition of IC. PEI (M.W. 1800) 12.5 
ug/gm B.W, in saline was injected I.V. into 12 
rats. 15 min. later ferritin (Fe) with 22 dinitro- 
phenyl groups (DNP g Fer pI=4.3-4.6), 0.15 mg/gm 
B.W. was injected iv., followed by 5ml of rabbit 
anti-DNP serum in 4 divided doses over 90 min. 
Kidneys were examined by electron and immuno- 
fluorescence (IF) microscopy at 2, 24 and 48 
hours and compared to 12 controls given saline 
alone, DNP 27Fe and antiserum. In other experi- 
ments PEI 82 diluent alone was followed by Fe or 
DNP „Fe, but no antiserum. PEI alone increased 
the”ëêntry of Fe or DNP, „-Fe into the glomerular 
basement membrane (GBMJ"and mesangium, but caused 
no structural lesions. With PEI, DNP_.-Fe and 
antiserum, numerous subendothelial and“mesangial 
deposits of IC were noted at 2 hours. By IF, 
rabbit IgG, rat C, and rat fibrin were observed 
in capillary wallS and mesangium. Capillaries 
frequently contained platelet fibrin thrombi; 
endothelium showed loss of fenestrae and detach- 
ment from the GBM. Lesions resolved by 48 hours, 
but mesangial IC remained. Urine showed increased 
protein and hemoglobin. In controls, IC were 
seen only in the mesangium. No structural lesions 
were seen; urine was normal. In analogy to PEI, 
immune and/or nonimmune release of leukocyte-plate- 
let cationic proteins may also increase glomerular 
Ic deposition in natural disease. 


@ 62 


THE ROLE OF CHARGE IN SUBEPITHELIAL GLOMERULAR 
IMMUNE DEPOSIT FORMATION. S. Batsford*, R.Rohrbach*, 
and A. Vogt* (intr. by R. B. Sterzel). Zentrum für 
Hygiene and Pathologisches Institut, Universitat 
Freiburg, D-7800 Freiburg, FRG. 

The presence of negative charges within the 
glomerular basement membrane (GBM) enables positive 
moieties (cationic antigen, Clin.Neph.14, 21], 1980; 
preformed immune complexes (IC) containing a 
cationic antigen, J. Clin. Invest. 67, 1305, 1981) 
to bind to and penetrate through this barrier, 
eventually reaching the subepithelial region. The 
precise interaction of a cationic antigen with the 
GBM was studied electronmicroscopically, employing 
highly cationised ferritin (CF) (pI>9.5). After 
injection of CF alone ferritin molecules 
accumulated subendothelially. By 48 hours nearly 
all the ferritin molecules had disappeared from the 
GBM. Ligation experiments demonstrated that CF was 
removed from the circulation within 5 min. In- 
jection of antibody 15 min. following the CF re- 
sulted in in situ IC formation. At 2 hours most of 
the ferritin was located subendothelially. By 48 
hours ferritin complexes were found in a purely 
subepithelial location where they persisted for 
weeks and induced hump formation. Only isolated 
molecules were seen in the lamina densa. 

It appears that subepithelial deposits can be 
built up in two ways. Firstly antigen and antibody 
cross the filtration barrier independently and 
combine for the first time subepithelially. Secondly 
complexes are formed subendothelially, dissociate 
into separate entities or small aggregates which 
then cross the lamina densa and recombine sub- 
epithalially. This latter mechanism is probably the 
Major route involved in the experiments described 
here. 
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DEVELOPMENT OF GLOMERULAR MATRIX COMPONENTS IN 
METANEPHRIC CULTURE. J. Bernstein, J. Bonadio* 
and G. Striker. Dept. Anat. Path., Wm. Beaumont 
Hospital, Royal Oak, Michigan and Dept. Path., 
University of Washington, Seattle, Washington. 

The extracellular matrix of glomeruli and 
tubules has structural and functional significance 
in both normal and disease states. Thus, we 
sequentially studied normal extracellular matrix 
development in a metanephric organ culture system 
using 11 day old mouse embryos. Cultures were 
Maintained for 3, 5 and 7 days. Nephronic induc- 
tion begins with the aggregation and differentia- 
tion of mesenchymal cells into a primary vesicle, 
which elongates and forms an S-shaped loop. The 
lowest limb of the loop, as in natural nephrogen- 
esis, is a bilaminar disc that grows into an arbor- 
izing tuft of differentiated podocytes overlying 
basement membranes and surrounded by Bowman's space 
and capsule. Differentiation proceeds without 
vascularization and the resultant glomerulus lacks 
endothelial and mesangial cells; that is, the 
structure is entirely of epithelial origin. Immuno- 
fluorescence microscopy shows that the glomerular 
basal lamina, from the time of the first recog- 
nizable primary vesicle, contains fibronectin, 
laminin, type IV collagen and a basal lamina pro- 
teoglycan. Fibronectin, but no other matrix com- 
ponents, was identified in the mesenchymal tissue 
supporting the glomeruli and tubules. These 
studies demonstrate that the matrix components of 
the glomerulus are produced in vitro by glomerular 
epithelial cells in the absence of endothelial or 
mesangial cells. Since morphologic and biochem- 
ical development of the glomerulus is complete in 
this system, it may serve as a useful model for 
studies of glomerular epithelial cell injury. 


MALEIC ACID CAST NEPHROPATHY. Tullio Bertani, * 
and Conrad L. Pirani. Columbia Univ., Dept. 
of Pathology, New York, N.Y. 

Formation and fate of renal tubular casts were 
studied in CH3, 30 gm mice injected I.P. with 100 
mg/kg/BW of maleic acid (MA). Sequential biopsy 
and nephrectomy specimens were studied by LM, IF 
and EM 5,8,24 hrs and 2,5,9,14 days after MA in- 
jection. Cast formation begins in some mice at 
8 hrs and is maximal at 24 hrs when all animals 
have necrosis of proximal tubular cells (ATN) and 
PAS+ casts in most distal tubules. By EM, the 
casts are fairly homogeneous with some cellular 
and brush border debris. By IF, casts are posi- 
tive for albumin but only few contain Tamm 
Horsfall protein (THP). THP staining of tubular 
cells is weak. Despite ATN and the large number 
of casts, diuresis is preserved. At 2, and more 
clearly at 5 days, the number of casts is de- 
creased and THP staining of casts and tubular 
cells is stronger than at 24 hrs. At 9 and 14 
days only few casts remain. The tubular epithel- 
ium is regenerated with a gradual return to normal 
histology. However, tubular cells and remaining 
casts are more THP positive than the controls. 
The results obtained from this reproducible 
model of cast nephropathy indicate that: 1) Ini- 
tially albumin and cellular debris are the main 
components of casts, THP being weak or absent: 

2) With time, THP positivity increases in the 
casts and in the tubular celis; 3) Increased 
THP positivity of tubular cells persists after 
all casts are eliminated. 
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THE PHYSICOCHEMICAL BASIS FOR HEXADIMETHRINE (HDM) 
INDUCED PROTEINURIA. J. A. Bertolatus* and L. G. 
Hunsicker. Depts. of Medicine, V.A. and U. of Iowa 
Hospitals, Iowa City, Iowa 

Proteinuria induced by infusion of the polycat- 
ion HDM appears to result from neutralization of 
fixed negative charges within the glomerular filter 
but there is a lag in onset and offset of the pro- 
teinuria relative to binding of HDM, and the pro- 
teinuria is nonselective. To confirm neutralization 
of glomerular negative charges, we infused cation- 
ized ferritin (catF), or perfused kidneys with 
lysozyme, after infusing rats with HDM or after 
recovery on saline following HDM infusion. Binding 
of cationic markers was inversely correlated with 
glomerular HDM. It was markedly reduced early dur- 
ing HDM infusion before onset of proteinuria. There 
was partial return of binding after 1 hr recovery 
on saline while proteinuria persisted, and full 
recovery after 5 hrs, when proteinuria had cleared. 

To determine the physiochemical basis for HDM 
induced proteinuria, we used polyacrylamide-poly- 
acrylic acid (PAAC) gels (Tanaka et al., Phys. Rev. 
Let. 45:1636, 1980), which have random fixed anionic 
sites. These gels exclude native ferritin but con- 
centrate catF. Binding of catF is inhibited by HDM. 
Exposure of PAAC gels to 1 mg/ml HDM causes 75% 
reduction in volume. During shrinkage, the gels 
become opalescent, demonstrating local heterogeneity 
of gel concentration, known to result in increased 
average effective pore diameter. If PAAC gels are 
immersed for 4 hrs in HDM, then moved to HDM-free 
buffer, shrinkage continues, demonstrating a lag 
between HDM binding and gel shrinkage. HDM induced 
proteinuria appears to result from a physical change 
in the charged hydrated gel of the GBM induced by 
binding of the polycation, explaining both the lag 
in response and the nonselective proteinuria. 


RENAL HYPERTROPHY: THE EFFECTS OF 
CHRONIC DIABETES AND UNILATERAL 
NEPHRECTOMY. Monica M. Beyer, and Eli A. 
Friedman. Downstate Medical Center, Department of 
Medicine, Brooklyn, New York. 

Both hyperglycemia and loss of nephron mass induce 
enlargement of the renal tissue which remains. Short 
term studies suggest that these two stimuli to 
hypertrophy are additive. We studied induced 
hyperglycemia and surgical reduction in renal mass 
over the long term. 

Forty adult male Lewis rats were divided into four 
equal groups: two groups made diabetic (D) with 
streptozotocin, 65 mg/Kg I.V., and two groups serving 
as controls. Six months following induction of 
hyperglycemia (mean blood glucose of >400 mg/dl), one 
diabetic and one control group, underwent unilateral 
nephrectomy (UN). Three months later all animals 
were sacrificed and kidney weights (KW) determined. 

Control UN rats exhibited a 33% (p<0.001) increase 
in KW over intact controis, while mean body weights 
(BW) were identical in both groups (control UN=424g). 
Induced diabetes alone caused a 25% increase in KW 
over -controls (p <0.001), but DUN rats had mean KW 
almost twice that of controls with two kidneys, (2.24 
vs 1.28gms: p<0.001), and 33% greater than control 
UN rats (2.24 vs 1.72gms, p<0.001). These increases 
in KW occurred despite a significant decrease (p<0.001) 
in mean BW of all D rats (D=243, DUN=260gms). 

It is concluded that the renal hypertrophy in induced 
diabetes and that of compensation for loss of nephron 
mass occur independently and additively in the rat, 
and continue with time. 


EFFECT OF PROSTAGLANDIN (PG) ON MERCURIC CHLORIDE- 
INDUCED GLOMERULONEPHRITIS IN RATS. P.E. Bigazzi*, 
P.Hirszel*, J.Michaelson*, K.Dodge* and H. Yamase* 
(intr. by P.Steinmetz). U.Connecticut Health Center 
Farmington, and VA Medical Center, Newington, CT. 

Since PGs have been shown to alter immune complex 
-mediated glomerulonephritis(GN) and vasculitis in 
experimental animals, we studied the effect of 16-16 
dimethyl] PGE2(DMPGE2)on HgClz-induced GN in BN rats. 
In this model, anti-GBM antibodies that bind in a 
linear fashion to the GBM are most pronounced at 2 
weeks. A total of 36 rats received HgC12 injections 
every other day for 30 days and were divided into 3 
groups. Gr I was injected with solvent alone, while 
Gr II&III received DMPGE2 10ug/kg and 50ug/kg, res- 
pectively, for 30 days. 24hr proteinuria and serum 
anti-GBM antibody levels (by ELISA) were measured 
weekly and renal tissue specimens obtained by 
biopsy (day 15) or autopsy (day 30) were evaluated 
by immunofluorescence (IF) microscopy. 

Proteinuria (mg/24hrtSD 


Group Ist wk 2nd wk 3rd wk 4th wk 
I 149 129473 76480 96486 
II 1126 182+106 142491 286445* 
III 1448 239+168** 74457 67+50 


Baseline values: 644; *p=0.02, **p=0.08 
Serum anti-GBM antibodies were detected in all 

rats at 2 weeks (0.D. at 405nm for Gr I, II & III 
were 0.387+0.165, 0.216+0.158 and 0.14740.100, res- 
pectively) but their levels were significantly low- 
er in DMPGE2-treated animals (Gr II vs Gr I p=0.04, 
Gr III vs Gr I p=0.001). With one exception, all 
renal tissue specimens examined by IF showed linear 
binding of IgG to the GBM. We conclude that DMPGE? 
administration in this animal model is followed by 
a decrease in circulating anti-GBM antibody levels. 
There was no improvement in proteinuria whichmay be 
related to the direct vascular actions of the agent. 


AUGMENTED HEPATIC CANALICULAR JUNCTIONAL 
PERMSELECTIVITY IN PUROMYCIN AMINONUCLEOSIDE 
(PAN) NEPHROSIS. S.E. Bradley and B. Dick*. 
Univ. of Berne, Dept. of Clin, Pharmacol., Berne, 
Switzerland, 

The loss of polyanionic sites from the glomer- 
ular membranes during PAN nephrosis in rats may 
reflect a more general change that affects nega- 
tive charge barriers elsewhere. Such a barrier may 
be found in paracellular pathways that lead from 
blood to bile at the canalicular level. Simultane- 
ous biliary clearances of “H-sucrose (Cs) and so- 
dium ?*¢-ferrocyanide (Cf) or of °H-methoxy- (Cm) 
and !"C-carboxyl- (Cc) inulins have been found 
to be unequal owing to retardation of the charged 
moiety of each pair of weight-matched, freely dif- 
fusible, lipid insoluble solutes that are excluded 
from the cells and that must pass paracellularly 
across the tight junctions. Measurements of Cs and 
Cf or of Cm and Cc in anesthetized male rats after 
giving PAN (20 mg/kg BW/d,) for 6 and 9 days (11 
studies each) yielded findings consistent with in- 
creased permeability to sucrose and methoxy-inulin 
(Cs rose 3-fold and Cm more than 2-fold, P<0.001 
for each) in association with augmented resistance 
to anionic movement. Cf and Cc fell or increased 
much less than the corresponding neutral clear- 
ances so that Cf/Cs and Cc/Cm always decreased 
(from 444+SD 12% to 19+7% for the former, from 56+ 
12% to 41+2% for the Tatter), These changes differ 
from those in the glomeruli in pointing to the ap- 
pearance of a more effective charge barrier that 
apparently resides in the tight junctions. The ex- 
tent to which these observations may be relevant 
in general to movements of body water and electro- 
lytes in the tissues during the nephrotic syndrome 
deserves further study. 
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B-LYMPHOCYTE HISTOCOMPATIBILITY ANTIGEN MISMATCH- 
ING CAUSES VIGOROUS SKIN TRANSPLANT REJECTION IN 
RATS. Alice B. Bush,* Douglas J. Norman and John 
M. Barry. Oregon Health Sciences University, 
Laboratory of Immunogenetics & Transplantation, 
Divisions of Nephrology & Urology, Portland, Ore. 

We studied the importance of (1) histocompati- 
bility antigens found on B-lymphocytes coded for 
by the RT1-B region of the rat major histocompati- 
bility complex (equivalent to HLA D, DR in man), 
and (2) histocompatibility antigens found on all 
nucleated cells coded for by the RT1-A region of 
the rat (HLA A, B and C in man), to skin trans- 
plantation survival in rats. 

RP is an inbred strain of rat which has an 
identical RT1-B phenotype with LEW strain rats 
and, therefore, RP lymphocytes do not react to LEW 
lymphocytes in the mixed lymphocyte culture. How- 
ever, RP is mismatched with LEW for RT1-A anti- 
gens, and therefore makes antibodies which recog- 
nize LEW RT1-A antigens on nucleated LEW cells. 

In contrast, RP has an identical RT1-A pheno- 
type with WF strain rats and, therefore, does not 
make antibodies to all nucleated WF cells. How- 
ever, RP is mismatched with WF for the RT1-B 
histocompatibility antigens and, therefore, RP 
lymphocytes react to LEW lymphocytes in the mixed 
lymphocyte culture. 

Skin transplantation was performed with RP rats 
as recipients. Mean survival of RP skin isografts 
(n=14) was >100 days, of WF allografts (n=7) 7+2 
days, and of LEW allografts (n=7) 942 days. We 
conclude that RT1-A and RT1-B defined histo- 
compatibility antigens have similar importance in 
transplant rejection. Moreover, B-lymphocyte 
histocompatibility antigen mismatching alone 
causes skin transplant rejection in rats. 


EFFECTS OF CHRONIC CYCLOPHOSPHAMIDE (CY) ON 
PATHOLOGY AND PATHOGENESIS OF ACTIVE INDUCED 
EXPERIMENTAL GLOMERULONEPHRITIS (GN). 
D.C, Cattran, University of Toronto, Canada. 

Single shot GN was induced in male Wistar rats 
using 5 mg of human renal tubular fraction FX1A 
(Ag). The control group (C), 8 rats, were given 
Ag only, experimental group (EX), 18 rats, Ag 
followed 7 days after by 150 mg/kg CY then 75-150 
mg/kg q 14 days x 5 doses, Total observation time 
was 6 mo. Serial sera and renal tissue were ob- 
tained q 10-20 days. The sera was monitored for: 
(1) antibody (Ab) by indirect immunofluorescence 
(IIF) and hemagglutination (HA), (2) free antigen 
(immunodiffusion against purified rabbit IgG anti- 
body against FX1A),(3) circulating immune complexes 
(CIC) (Clq binding assay) (N<15). Tissue was 
examined for light, IF and electron microscopy. 

During the study no deposits and no proteinuria 
developed in the EX group, whereas C group had 
typical progression with deposits and proteinuria 
by day 60. No free antigen was detected. Serial 
determinations of antibody and CIC: 

GROUP/DAYS: 10-30 30-50 50-80 80-120 120-160 

Ab* EX/C 1.4/2 1.2/3.3 073.5 7473.1 173.4 
CIC Ex/Cc 8/9 8/11 11/14 10/12 12/12 
* reciprocal of log of the mean antibody titre 

Chronic CY administration prevents the disease 
as demonstrated by no proteinuria and no deposits 
compared to C. Ab titre parallels the disease 
suppression (EX) and progression (C) more closely 
than CIC's. This supports the theory that the in 
situ/Ab mediated mechanism is important in this 
active induced GN model. 


@ 46 
DEVELOPMENT OF AUTO-ANTIBODIES AND DIFFUSE INTRA- 
VASCULAR COAGULATION (DIC) IN D~PENICILLAMINE (P)- 
TREATED BROWN NORWAY (BN) RATS. Ab J. Donker*, 
Jan R. Brentjens*, Irene B. Pawlowski*, Rocco C. 
Venuto and Giuseppe A, Andres. Departments of Medi- 
cine, Pathology and Microbiology, SUNY at Buffalo. 
In man, administration of P can be complicated 
by membranous glomerulopathy (MGP), or, occasion- 
ally, by combined nephritis and hemorrhagic pneu- 
monitis. The aim of the present investigation was 
to evaluate the effects of long-term P treatment in 
3 strains of rat. P, 20 mg/day, wes given orally 
to 8 Lewis (L), 16 Sprague Dawley (SD) and 24 BN 
rats. Each group consisted half of females and 
half of males. Three to 8 weeks after initiating P 
administration, 18 BN rats became sick (rash; ede- 
matous, bloody snout; weight loss), and 11 animals 
died. Microscopy revealed extensive fibrin deposi- 
tion in kidneys, liver and lungs of these 11 rats. 
Moreover, in 5 rats, delicate linear binding of IgG 
was noticed along the glomerular basement membrane 
(GBM). P-treated BN rats also developed anti- 
nuclear antibodies and circulating immune complexes. 
In another group of P-treated BN rats, sacrificed 
before dying from DIC, linear binding of IgG along 
GBM was demonstrated in 18 out of 25 animals. The 
kidney eluate contained antibodies that reacted 
with renal basement membranes (BM). Despite con- 
tinuation of P, non-affected or surviving BN rats 
did not develop proteinuria or MGP in a 6 month 
follow-up. P did not seem to affect L and SD rats. 
These findings demonstrate the importance of the 
genetic background when investigating side effects 
of drugs. The exact link in BN rats between the 
development of auto-antibodies, including anti-BM 
antibodies, and DIC during P administration re- 
mains to be established. 
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A MURINE MODEL OF IgA NEPHROPATHY ESTABLISHED BY 
ACTIVE MUCOSAL IMMUNIZATION. Steven N. Emancipator* 
Gloria R. Gallo, and Michael E. Lamm*. New York 
Unive Med. Cntr.(SNE, GRG) and Case Western Reserve 
Univ. (MEL), Depts. of Pathology, New York, N.Y. 
and Cleveland, Ohio. 

We have sought to establish that mucosal anti- 
genic stimulation can result in mesangial deposi- 
tion of specifically induced IgA antibody. Mice 
were immunized enterically with antigens given 
in drinking water or by weekly gastric intubation 
in adjuvant, with ovalbumin, ferritin, or bovine 
gamme globulin as antigens, for 14 weeks. Serum 
IgA and IgG antibodies and total IgA were assayed 
by enzyme linked immunosorbent assays. Kidneys 
were examined by immunofluorescence, light and 
electron microscopy (IF, LM & IM). Intestine was 
examined for IgA plasmacytes with binding affinity 
for immmogen by double IF. 

Immunized but not control mice showed IgA 
plasma cells with affinity for immmogen in intes- 
tinal lamina propria and measurable serum levels 
of IgA (but not IgG) antibody to immunogen, but 
not to other proteins (p<0.001). There was no 
difference in total IgA between immunized and 
control mice. 57% of immunized mice had mesangial 
deposits of IgA, and 60% had electron-dense de- 
posits in mesangial areas by EM, compared to 12% 
and 11% of controls (p<0.01, p<0.02) respectively. 
There was significant congruence of IF, EM and 
serum IgA antibody level in animals studied. 

We conclude that mucosal antigenic stimulation 
can generate a specific IgA immune response which 
can result in the deposition of IgA within the 
renal mesangiunm. 
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LECTIN-PEROXIDASE CONJUGATE REACTIVITY IN HUMAN 
KIDNEY. Tullio Faraggiana,* Fiorella Malchiodi,* 
Artie Prado,* and Jacob Churg. Departments of 
Pathology, Mount Sinai School of Medicine, New 
York, NY and University of Rome, Rome, Italy. 

The carbohydrate histochemistry of normal human 
kidney has been investigated by the use of four 
peroxidase labeled lectins at light and electron 
microscopic level. The results show that Tetra- 
gonobonus 1. lectin, selective for L-fucose, binds 
exclusively to the proximal convoluted tubules of 
the nephron, while D-galactose and N-ac-galactos- 
amine binding lectins (Peanut and Soybean lectins) 
are confined to the collecting ducts, and less 
strongly, to collagen. Triticum v. lectin stains 
several parenchymal structures including the 
glomerular capillary wall, particularly its podo- 
cyte cell coat. Sialidase digestion reveals strong 
binding sites for Peanut and Soybean lectins in 
the glomeruli. At ultrastructural level most of 
the binding is shown to be on the podocyte surface 
and within the lamina rara externa of the base- 
ment membrane. The technique represents a poten- 
tially very useful tool for the study of various 
pathological states in the kidney. 


STUDIES ON THE PRIMARY ANTIBODY RESPONSE IN NEPH- 
ROTIC SYNDROME. EDUARDO GARIN,* Pamela Sausville* 
and George Richard, Univ. of Florida College of 
Medicine, Dept. of Pediatrics, Gainesville, Fl. 

To determine the effect of the nephrotic state 
on primary antibody response, studies were 
performed on a non immunologic mediated model of 
nephrotic syndrome (NS) in the rat. 

The NS was induced by a single intraperitoneal 
administration of aminonucleoside of puromycin 
(AP). The primary antibody response to sheep red 
blood cells (SRBC) was determined by measuring, 
four days after antigen stimulation, antiSRBC IgM 
antibody by hemagglutination and antibody produc- 
ing spleen cells (PFC) by the hemolytic plaque 
technique of Jerner. 

Lewis inbred rats after AP injection developed 
proteinuria on day 4 and edema and low serum al- 
bumin on days 7-10. SRBC (1ml. 20%) were injected 
intraperitoneally into four groups of rats. Groups 
l and 2 received AP and Groups la and 2a were 
controls. SRBC were injected into Group 1 rats 
concomitantly with AP administration and into Group 
2 rats at the time of full NS (7-10 days post AP 


administration). Results are presented in this 
table. 
Group # Rats Hemagglut. titer | PFC/5xl0® cells 

l 7 - 9.8+10.12 

la - 16.8+10.1 (p>.2) 

2 4.29426 11.8+12.1 

2a 5.8 +1.52 (p<.05) | 91.1+99.0 (p<.001) 


There was no statistically significant differ- 
ence in response between Group 1 and la (p>.2), 
suggesting no direct effect of AP on antibody re- 
sponse. Thus, the decreased antibody response 
observed in nephrotic rats seems to be secondary to 
the nephrotic state. 


A SENSITIVE ASSAY OF RENAL TISSUE PLASMINOGEN ACTE 
VATOR (TPA). Nisan Gilboa, Janice Erdman *¥ Rodrigo 
E. Urizar, Kidney Dis. Inst., Div. Labs & Res., 
NYS Health Dept., and Dept. of Pediatrics, Albany 
Med. Coll., Albany, N.Y. 

The available methods of TPA assay in tissue 
sections employing fibrin coated surfaces are in- 
accurate and semiquantitative. We developed an 
assay of TPA, which is sensitive, accurate and sim- 
ple. Cryostat cut kidney sections (20u) are incu- 
bated for 1 hr at 370C in a water bath-shaker in 
50 ul of solution containing 50 mM Tris HC1, 150 
mM NaCl, pH 7.4 and 7.5 ug of human Lys-plasmino- 
gen (Plg). At the end of incubation, additional 
50 ul of the above buffer are added, and 50 ul of 
this solution are transferred to prewarmed cuvettes 
(1 cm path) which contain 50 ul of the plasmin 
specific chromogenic substrate $2251, final concen- 
tration 0.6 mM (x 2 Km), and 50 ul of L-lysine 
(final concentration 110 mM) in 50 mM Tris buffer 
pH 7.4. The cuvettes are incubated for 30 min at 
37°C, the reaction is stopped with 0.55 ml 10% 
acetic acid and the results read using a spectro- 
photometer at 405 nm. The standard curve is pre- 
pared using known quantities of streptokinase (SK) 
activated Plg (2000 u of SK/1.0 ug Plg for 10 min 
at 37°C). The curve is linear up to 350 ng of 
activated Plg. The lower range of sensitivity is 
10 ng. The results are expressed in ng/10 mm4/1 hr 
of activated Plg. There is correlation between 
the activation of the Pig and the duration of incu- 
bation, thickness and the area of the tissue sec- 
tions. Using this method the renal cortical TPA 
in 22 Wistar rats, age 2 wks to 8 mos, was 101.2 + 
29.7 ng/10 mm2/hr. There was no correlation with 
rats' age. 
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THE ERYTHROCYTE-IMMUNE COMPLEX CLEARING MECHANISM 
OF PRIMATES, LA Hebert, JB Cornacoff,* WL Smead,* 
MA VanAman,* DJ Birmingham* and HM Sharma*, Ohio St 
Univ, Depts of Med, Surg, Rad and Path, Columbus, OH. 

Erythrocytes (E) of human and primate, but not 
lower species, bear surface C3b receptors (C3bR). 
Their function is undefined. However, in vitro, E 
preferentially bind large (and presumably more 
pathogenic) immune complexes (IC) via C3bR (Clin 
Res 364A,1981). This study examined whether E help 
remove IC from the circulation. 151-BSA rabbit 
anti-BSA IC were made as described above. 3 baboons 
and 2 rhesus had autologous °'Cr labelled E infused 
and catheters placed in aortic arch, abdominal 
aorta, hepatic v., portal v. and renal v. The ex- 
periment commenced with constant infusion of IC in- 
to aortic arch for 120 sec. Multiple blood samples 
were drawn simultaneously into iced tubes for 30 
min from the catheters below aortic arch. Samples 
were centrifuged on Percoll to separate E from un- 
bound IC and other blood components. 125] and 5!cr 
content of E and of the other blood components en- 
tering and leaving kidney and liver were measured. 
We found: arterial E immediately bound >60% of IC 
infused into aortic arch. As IC on E traversed 
kidney, little IC deposited (mean fractional depo- 
sition rate 6.6+] SD %). By contrast, mean frac- 
tional deposition rate of IC on E traversing liver 
was 76+14, p<0.001. 5 Cr in artery and veins were 
equal. Thus Ewere not trapped with IC. Conclusion: 
in primates, large C3 fixing IC do not normally 
travel free in plasma but are immediately bound to 
E via C3bR preventing deposition of IC in kidney. 
However, when IC on E traverse liver, IC is strip- 
ped from E and deposited in liver. E then exits 
liver to repeat the cycle. Failure of this mecha- 
nism may predispose to glomerulonephritis. 
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AUTORADIOGRAPHIC (AR) STUDIES OF DRUG DISTRIBUTION 
IN EXPERIMENTAL GENTAMICIN (G) NEPHROTOXICITY. 
Donald C. Houghton, W. Clayton Elliott and William 
M. Bennett. Oregon Health Sciences University, 
Portland, Oregon. 

Mate F344 rats given G, 40 mg/kg/day, develop 
renal convoluted proximal tubule cell (CPTC) 
necrosis peaking at 10 days. With continued 
treatment, regeneration ensues; by 28 days renal 
function and histology return to normal, the CPTC 
apparently resistant to G toxicity. Using this 
model, we gave H~-labelled G 24 hours before 
sacrifice at intervals of 3 to 28 days, and 
subjected the renal tissue to AR exam. At three 
and seven days, G accumulated heavily in cytoplasm 
of CPTC. Drug uptake was modest in cells of the 
pars recta, and minimal in all other components at 
all intervals of the study. CPTC uptake of G was 
greatly decreased at 14 days when most tubules 
were lined by regenerating epithelium, and 
increased again to control levels later (17, 21 
and 28 days) in animals resistant to drug 
toxicity. There was no evident difference in 
intracellular G distribution in toxicity-sensitive 
and resistant CPTC. 

Conclusions: Intracellular drug uptake is 
maximal in cells most susceptible to G toxicity. 
Regenerating CPTC do not accumulate G; with 
maturation they acquire this ability, but not an 
associated sensitivity to toxicity. Therefore, 
avid drug uptake may be necessary but is not 
sufficient, per se, to explain the susceptibility 
of CPTC to G toxicity. 
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THE EFFECT OF ELECTRICAL CHARGE ON GLOMER- 
ULAR CLEARANCE OF MACROMOLECULES (MM). 
Elaine Kamil and Wayne Border. Dept. of Medicine, 
Harbor-UCLA Medical Center, UCLA School of Medi- 
cine, Torrance, CA. 

Studies with cationic probes have shown that the 
mesangium (MES) and the glomerular basement mem- 
brane (GBM) possess fixed anionic sites. In a previous 
study of serum sickness in the rat induced by a cationic 
antigen we found a preferential localization of deposits 
in the MES. To further investigate this finding we 
studied the effect of MM charge on glomerular localiza- 
tion and clearance. 

Bovine serum albumin (BSA) was cationized to a pl of 
6.8-8.9. Cationic BSA (cBSA) and native BSA (nBSA) (pI 
4.5-5.1) were separately iodinated, heat aggregated, and 
separated by gel filtration to select a MM population 
with an average molecular size of 19S. Sixty male 
Sprague-Dawley rats were divided into two groups. Each 
group received 15 mg of heat aggregated, radiolabeled 
nBSA (AgnBSA) or cBSA (AgcBSA) injected directly into 
the left renal circulation. Animals were sacrificed at 
intervals from 30 min to 4 days after which renal tissue 
was taken for immunofluorescence and isolation of glom- 
eruli for quantitation of uptake of radiolabeled MM. 

By immunofluorescence microscopy the group receiv- 
ing AgcBSA showed intense (4+) combined MES and GBM 
staining for BSA at 30 min which became exclusively 
mesangial by 3 days and was still detectable (trace) at 4 
days. Rats receiving AgnBSA showed mild (1+) GBM and 
MES staining at 30 min which cleared by | day. Drama- 
tically more radiolabeled AgcBSA was present in isolated 
glomeruli at all times with small amounts of AgcBSA 
still present at 4 days, whereas AgnBSA disappeared by 4 
hours. Our results suggest that molecular charge is a 
factor influencing glomerular uptake and clearance of 
MM. 
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EFFECT OF IBUPROFEN, A PROSTAGLANDIN INHIBITOR, IN 
MURINE LUPUS NEPHRITIS. Vicki E. Kelley and Shozo 
Izui.* Harvard Medical School, Brigham & Women's 
Hosp., Boston, MA and Scripps Clinic & Res. Fdn., 
LaJolla, CA. 

Our previous studies have shown that pharmacol- 
ogic doses of prostaglandin E] (PGE]), but not 
PGF20, prevents the development of lupus nephritis 
in autoimmune mice. The present investigation was 
designed to determine if blocking total endogenous 
PG alters renal disease in these animals. For this 
purpose Ibuprofen (0.25mg), a PG synthetase inhib- 
itor, was injected daily into NZBxW mice from 2 mo 
of age. In contrast to PGE |, Ibuprofen did not 
change the development of disease. The results are 
presented in this table: 

10-MONTH VALUES 


Survival Protein- gp 70 (ug/ml) 


Groups % uria % Total Ig-Bound 

Ibuprofen 65 43 52.1+10.5 27.5+15.8 

Controls 60 50 48.9+10.8 27.2+16.9 

PGE 100* o* 50.2+15.3  5.9+ 7. 
*p<0. 005 


Mice injected with Ibuprofen had similar survival 
rates as compared with controls. Immunopathologic 
evaluation of renal tissue by light, fluorescence, 
and electron microscopy revealed that deaths were 
caused by a morphologically similar immune complex 
mediated glomerulonephritis. Immune complexes to 
the retroviral envelope protein (Ig-bound gp 70), 
selectively suppressed by exogenous PG, remained 
elevated in Ibuprofen-treated mice. In addition, 
circulating DNA antibodies were unaffected. We 
conclude that Ibuprofen does not alter autoimmune 
disease in NZBxW mice. These studies suggest that 
alterations in total endogenous prostaglandins do 
not change progression of murine lupus nephritis. 
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EFFECT OF COMPLEMENT (C) COMPONENT INCORPORATION ON 
PHYSICAL AND BIOLOGICAL PROPERTIES OF MODEL SOLUBLE 
IMMUNE COMPLEXES (ICx). David W. Knutson. Univer- 
sity of Rochester Medical Center, Rochester, N.Y. 
We have reacted stable, soluble, heat-aggregates 
of IgGl251 (A-IgG; mw=10’) and covalently linked 
oligomers of tgol257 (Olig-IgG}.4) with normal sera, 
C-deficient sera and purified C components and stud- 
ied the effect on size, composition and cell bind- 
ing and degradation of model ICx. Model ICx were 
reacted with sera or combinations of purified Cl, C2, 
C3 and C4 and then (1) analyzed by sucrose-gradient 
ultracentrifugation or (2) reacted with 0.5-2.0 x 
10° adhering human monocytes or murine peritoneal 
macrophages (4h at 37°C or 16h at 4°C). Treatment 
with fresh human sera or mouse sera increased the 
S-rate of A-IgG by 0.5-4 fold depending on serum 
concentrations; heat-inactivated sera had no effect. 
The increase in size of A-IgG appeared to be mainly 
due to the incorporation of Clq since human serum 
depleted of Clq resulted in no size increase, while 
purified Cl, C2-deficient, C5-deficient and agamma- 
globulinemic sera had similar effects as whole sera 
A-IgG avidly bound a maximum of 8 Cl molecules per 
A-IgG molecule. A-IgG‘Cl activated C42 in that C3 
hemolytic activity was consumed. C3 activated by 
this method bound to sheep RBC's but not to A-IgG 
under the conditions tested. A-IgG prepared from 
myeloma proteins (IgG3 and IgGl) behaved in a simi- 
lar fashion as polyclonal A-IgG. Binding at 4°c of 
A-IgG to mononuclear phagocytes was inhibited by 
all sera. Mouse sera enhanced binding and degrada- 
tion of A-IgG 2-5 fold whereas all human sera and 
C components tested inhibited or had no effect. 
These data suggest differences in the reactions of 
human complement components with soluble ICx that 


might explain why only certain patients with circu- 
lating ICx develop glomerulonephritis. 
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GLOMERULAR ARACHIDONATE METABOLISM AND RENAL HEMO- 
DYNAMICS IN RAT ANTI-GBM DISEASE. E. Lianos*, 

M. Dunn, G. Andres and J. VanLiew. SUNY Buffalo, 
New York, and Case Western Reserve University, 
Cleveland, Ohio. 

Arachidonate cyclooxygenation by isolated glo- 
meruli was studied in male Sprague-Dawley rats with 
anti-GBM disease induced by the IV administration 
of Im] of rabbit nephrotoxic serum (NTS). Control 
rats received Iml of non-nephrotoxic rabbit serum. 
Glomerular prostaglandin (PG) synthetic patterns 
were determined at 3-4hr following NTS and on days 
2, 8, 11, and 14 by RIA of thromboxane B, (TxB,), 
6-keto-PGF,,, PGE. and PGF a in the glomerular in- 
cubates, Glomerular filtration rate (GFR) and re- 
nal blood flow (RBF) were measured prior to and 
within 4hr following administration of the NTS. 
Glomerular PG synthesis in pg/mg wet weight/45 min. 
was as follows: 

TxXBo PGF og PGE, 6KPGF 34, 
Control (8) 63+4 449+73 74:9 5324 
3-4 hr (8) 1099+127* 1424+91*  698+75* 6647 
Day 2 (9) 414+63* 1474+228* 114+9* 87316 

(*) p < 9.001 compared to control. 

Three to 4 hr. following NTS, GFR fell from 2162+ 
250 to 1023+209 ul/min p < 0.05. There was no sig- 
nificant change in RBF. At days 8, 11, and 14 
only TxB, synthesis remained markedly increased in 
isolated glomeruli. 

We conclude: 1) In anti-GBM disease glomeruli 
exhibit a greatly enhanced arachidonate cyclo- 
oxygenation with a selective pattern of PG synthe- 
sis. 2) The increased thromboxane synthesis may be 
associated with adverse effects on glomerular 
filtration and may have proaggregatory and pro- 
adhesive effects on platelets and inflammatory 
cells. 
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EFFECT OF ANTIBODY (Ab) CHARGE AND CONCENTRATION ON 
GLOMERULAR DEPOSITION OF ANTI-GBM ANTIBODY. M.P. 
Madaio*, D.J. Salant, S, Adler*, C. Darby*,and W.G. 
Couser, Boston University Medical Center,Boston, MA 

Fixed anionic sites on the glomerular capillary 
wall influence permeation of serum proteins and de- 
position of Ab in the subepithelial space. We stud- 
ied the effect of Ab charge on glomerular deposi- 
tion of anti-GBM antibody. Pure anti-GBM IgG was 
obtained by eluting Ab from kidneys 24 hr after 
rats were injected with sheep antiserum to rat GBM. 
After eluted 125I anti-GBM IgG was administered to 
normal rats, blood levels declined rapidly to 2% of 
the initial values at 24 hr. Glomerular antibody 
binding (GAb) was maximal at 10 min but then de- 
clined in parallel with blood levels to 16% of the 
peak values by 48 hr. The effect of anti-GBM Ab 
charge on GAb was studied using cationic (PK+, pI 
6.4-8.5) and anionic (PK-, pI 4.2-6.8) fractions 
of the eluted IgG. Equal Ab activity in PK+ and 
PK- was demonstrated by in vitro binding to isolated 
glomeruli, After administration of equal amounts 
of +31] PK+ and 125I PK- in varying doses to 10 
rats, blood levels were determined at 15 min inter- 
vals and GAb at 1 hr. GAb of each PK was directly 
related to glomerular Ab delivery (r=,98) as.cal- 
culated from blood levels assuming a constant renal 
blood flow. GAb of PK+ was 4x greater than PK- 
for all Ab deliveries studied (p<.01). 

Glomerular deposition of anti-GBM Ab is directly 
related to blood level and delivery of Ab, occurs 
very rapidly, and is apparently rapidly reversible 
when blood concentration and delivery of Ab are re- 
duced. Cationic Ab deposits more readily than ani- 
onic Ab on the normal GBM as well as in the sub- 
epithelial space. The charge characteristics of 


the glomerular capillary wall influence the depo- 
sition of Ab at multiple sites. 
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ISOLATION OF ANTIGENIC DETERMINANTS OF THE ANTIGEN 


OF HEYMANN NEPHRITIS (HN) FROM FX1A BY ANTIBODY AF- 
FINITY CHROMATOGRAPHY: Makker, S.P. and Singh¥ A.K. 
Dept. Ped. Case West. Reserve Univ. Cleveland, Ohio 

Brush border autoantibody (BBAb) specific for 
brush border of proximal renal tubules eluted from 
kidneys of rats with HN with 20 mM. citrate buffer 
pH 3.2 was coupled to N-hydroxysuccinamide ester of 
agarose gel matrix. FX1A was solubilized in 1% dæ- 
oxycholate (DOC), 50 mM. Tris HCl buffer pH 8.4 and 
allowed to react with gel. equilibrated in the same 
buffer at 4 C overnight on a shaker. Gel was wash- 
ed free of unreacted FXIA (flow through fraction) 
and bound protein eluted with 50 mM. diethylamine 
buffer pH 11.5 in 1% DOC at 37°C. 1-2 mg. of bound 
protein was eluted in batches from 120 mg. FX1A. 
Eluted protein, flow through FX1A fraction and FXIA 
were run in SDS-PAGE using Lameli system of discon- 
tinuous buffers. PAGE analysis identified the 
eluted peptide to originate from FX1A and corre- 
spond to its bands 6 and 7. The molecular weight 
of these peptides were approx. 70,000. In another 
experiment bands 6 and 7 of FX1A could be complete- 
ly absorbed by serum BBAb using Protein~A contain- 
ing staphylococcus aureus as an immunosorbent. 

8 Lewis rats immunized with 50mg of the isolated 
protein in complete Freund's adjuvant produced a 
weak BBAb response after 2-3 weeks. 

At 8-10 weeks abnormal proteinuria and immuno- 
histological evidence of HN were not seen. These 
data clearly document isolation of BBAb specific 
antigen(s) from FX1A. But the failure of this 
antigen to produce frank HN suggests that other 
non-antibody reactive components of FX1A are essem 
tial for full expression of disease. 
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CHRONIC GLOMERULONEPHRITIS ASSOCIATED WITH AN 
INHERITED ABNORMALITY IN C3 REGULATION. Harold 
K. Marder, Thomas H. Coleman, Judith Forristal*, 
Clark D. West. Univ. of Cincinnati College of 
Medicine, Dept. of Pediatrics, Cincinnati, Ohio. 
Low serum C3 and factor B levels have been 
found in 5 members of a family spanning 3 genera- 
tions. One has membranoproliferative glomerulo- 
nephritis (GN), one idiopathic rapidly progres- 
sive GN and 3 are clinically normal. To eluci- 
date the mechanism of the hypocomplementemia, C3 
consumption was measured during incubation of 
their serum with complement activators. Greater 
C3 consumption (%) occurred in family members' 
serum than in normal serum (NHS) following incu- 
bation at 37°C for 5 min. with a) C3 nephritic 
factor (78.543.3 vs. 43.2418.4, p<0.002); b) zy- 
mosan (59.947.2 vs. 33417.1, p<0.05; c) BSA- 
anti-BSA (73.5£5.9 vs. 52.842.2, p<0.002). It 
was inferred that the alternative pathway C3 con- 
vertase, C3bBb, was abnormal since consumption 
was accelerated by activators of both pathways. 
The function of the proteins controlling C3bBb 
was evaluated. 61H from family members' serum, 
when added to EDTA-NHS previously depleted of 
81H, completely inhibited the C3 consumption 
induced by reconstitution with Mg++. However, 
normal BIH, when added to EDTA family members' 
serum previously depleted of BIH, failed to 
inhibit the C3 consumption induced by addition of 
Mg++. In analagous experiments, C3b inactivator 
functioned normally. The results suggest a 
genetic abnormality in C3 or factor B such that 
C3bBb containing the abnormal protein is resis- 
tant to 81H inactivation. The high incidence of 
GN in this family indicates that this defect 
predisposes to immune complex disease. 


202 Abstracts 


INHERITED DEFICIENCY OF THE FOURTH COMPONENT OF 
COMPLEMENT (C4) IN IGA NEPHROPATHY, HENOCH- 
SCHONLEIN PURPURA AND RECURRENT HEMATURIA 
Robert H. McLean, Robert J. Wyatt, Bruce A. Juliart 
Johns Hopkins Univ., School of Med., Baltimore, MD 
and Univ. of Kentucky Med. Ctr., Lexington, KY. 
Two C4 genes (C4A or Rogers+ and C4B or Chidot+) 
are located close to or within the HLA complex of 
the 6th chromosome in man resulting in the inher- 
itance of 4 genes for C4. Polymorphism (arabic 
numbers 1-6) including genes which code for no 
detectable gene product ("null" genes or Q0) 
occurs at each site. We have determined C4 pheno- 
types in 20 patients with biopsy proven IgA ne- 
phropathy, 17 patients with Henoch-Schonlein pur- 
pura (HSP) and in 11 patients with the clinical 
syndrome of recurrent macroscopic hematuria (RMH). 
After electrophoresis, C4 phenotypes of neuramina- 
dase treated serum or plasma were determined by 
immunofixation with anti-C4, by crossed gel immu- 
noelectrophoresis and by a functional overlay. 
Double "null" genes at the same C4 locus (C4A 
Q0, 00 or C4B Q0, QO) were detected in 30% of 
patients with IgA nephropathy (6/20), 17% of HSP 
(3/17) and 9.1% of RMH patients (1/11). Our 
normal frequency is 5.3% (1/19) and is 3% (3/100) 
in a previous report (Awdeh Z, Alper A: Proc. Natl. 
Acad. Sci. 77: 3576, 1980). Equal numbers of 
double "null" genes were present at the A and B 
loci. Among patients with double "null" genes, 
renal failure (creatinine > 2.0 mg/dl) was present 
in 2/6 with IgA nephropathy and 2/3 with HSP; 
renal failure occured in 1/9 IgA and 1/10 HSP 
patients without any "null" genes. The possibil- 
ity that the inheritance of double "null" C4 genes 
at the same locus may be associated with certain 


forms of glomerulonephritis is raised by these 
studies. 
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MANIPULATION OF MONONUCLEAR-PHAGOCYTE (MPS) 
FUNCTION: INFLUENCE ON HEYMANN NEPHRITIS (HN): J. 
McVay* C.K. Abrass. VA Medical Center, Sepulveda, 
California, UCLA School of Medicine. 

The MPS plays an important role in the clearance 
of circulating immune complexes (CIC). The influence 
of MPS function on the course of HN was studied. 
MPS function was stimulated by weekly IP injections 
of 4mg of zymosan or impaired by splenectomy. HN 
was induced by a single injection of 10mg FxIA in 
complete Freund's adjuvant. Study groups include 
(n=10 each): control MPS (I), splenectomy (II), 
zymosan (III), FxIA (IV), splenectomy + FxIA (V), 
zymosan + FxIA (VI). Weekly serum samples were col- 
lected for measurement of CIC, anti-FxIA by indi- 
rect IF, C3 and creatinine. Urine was collected for 
determination of protein excretion and creatinine 
clearance. Kidney tissue was collected at days 15, 
42,56 for evaluation of glomerular deposits of IgG 
and FxIA by direct IF. All animals maintained nor- 
mai C3 levels. Anti-FxIA titers were identical in 
all immunized animals. Immunized animals developed 
CIC levels greater than their respective controls. 
Group V had greater CIC by the fluid phase Ciq 
binding assay tha the other immunized groups. Group 
V had greater glomerular deposits than did Group IV 
(p .05) which Were greater than Group VI (p .01). 
Group V had markedly depressed creatinine clearance 
(p .01), whereas animals in all other groups had 
normal values. These manipulations of MPS function 
had no influence on anti-FxIA antibody production, 
however they altered the amount of glomerular IgG 
deposition which paralleled the degree of renal 
functional impairment. These results suggest that 
MPS function influences disease course and that CIC 
load may play a role in HN. 
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MONOCLONAL ANTIBODIES AGAINST RAT GLOMERULAR ANTI- 
GENS: PRODUCTION AND SPECIFICITY. D.L. Mendrick,* 
H.G. Rennke, T.A. Springer, R.S. Cotran, and 
A.K. Abbas,* Departments of Pathology, Brigham and 
Women's Hospital and Harvard Medical School, 
Boston, Massachusetts 

In order to define the characteristics and tar- 
get antigens of nephritogenic antibodies and to 
analyze the factors that govern the evolution of 
antibody-mediated glomerular injury, we have pre- 
pared monoclonal antibodies against rat glomerular 
antigens using the somatic cell hybridization 
("hybridoma") technique. BALB/c mice were immunized 
with Lewis rat glomeruli. Spleen cells from immune 
mice were fused with HAT-sensitive myelomas, and 
hybrids were selected for production of antibodies 
against Lewis kidney by the indirect immunofluores- 
cence technique (IIF). To date, 50 positive hybrids 
have been selected and cloned and their tissue 
specificity defined by IIF and immunoelectron 
microscopy. Some of the antibodies bind to glomeru- 
lar antigens present only in the basement membrane 
(GBM), others are specific for cell surface anti- 
gen(s) of visceral epithelial cells, and yet others 
recognize determinants present on endothelial and 
epithelial cell surfaces as well as in the GBM. 
Anti-GBM antibodies, isolated as globulin fractions 
of hybridoma ascites, also bind to the GBM follow- 
ing intravenous administration. However, injection 
of up to 50 mg of globulin fails to produce pro- 
teinuria in Lewis rats, although BALB/c anti- 
kidney whole serum is nephrotoxic in vivo. Studies 
are in progress to determine if the failure to 
induce glomerular injury with monoclonal antibodies 
is related to the total amounts fixed to the GBM 
or the nature of relevant target antigens. 


ANTIBODY PRODUCTION AND ANTIGEN SPECIFIC SUPPRES- 
SION OF BOVINE SERUM ALBUMIN IN UREMIC RATS. S$. 
Mezzano,* A. J. Pesce,* V. E. Pollak, J. G. T 
Michael,* and T. Peters, Jr..* University of 
Cincinnati, Cincinnati, Ohio, and Mary Imogene 
Bassett Hospital, Cooperstown, New York. 

We have shown that the primary immune response 
to the whole molecule BSA can be suppressed in 
mice by IV pretreatment with either BSA or a low 
molecular weight (LMW; 80004) C terminal fragment 
(residues 505-582) of BSA (J. Immunol. 119:1340, 
1977). Immune responsiveness is impaired in ure- 
mia by mechanism(s) not yet understood. As LMW 
proteins are retained in uremia, we investigated 
the effect of the BSA fragment on the immune re- 
sponse to BSA in 5/6 nephrectomized (Nx) rats and 
in pair fed sham operated controls (C). Antibody 
levels were measured by solid phase radioimmuno- 
assay. Whether ađministered IV or IP, and with 
CFA or Al(OH)3 as adjuvants, the primary immune 
response to BSA.was significantly reduced in Nx 
rats. IV pretreatment with the whole molecule BSA 
suppressed primary and secondary responses in both 
Nx and C rats. IV injected 125I-BSA disappeared 
from plasma at similar rates in Nx and C animals; 
by contrast IV pretreatment with low dose BSA 
fragment inhibited the primary and secondary re- 
sponses. in Nx animals, but only the primary re- 
sponse in C. When 1251-fragment was injected IV, 
plasma levels 6 and 24h later were 5 times higher 
in Nx than in C. These data are consistent with 
the view that accumulation of the LMW fragment of 
BSA in uremia may account for the more effective 
immunosuppression. We speculate that in uremia 
immunosuppression may be due in part to persis- 
tence in plasma of fragments of antigens. 
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CELLULAR IMMUNE MECHANISMS IN NEPHROTOXIC SERUM 
NEPHRITIS (NIN). A. Vishnu Moorthy & Kenneth Abreot 
Renal Section, Dept. of Medicine, Univ. of 
Wisconsin and V.A. Hospital, Madison, WI. 

The simultaneous subcutaneous administration of 
Freund's complete adjuvant (FCA) to Lewis rats 
(150-200g) receiving intravenous subtoxic doses of 
rabbit nephrotoxic serum (SNTS) augments albumi- 
nuria and renal histopathologic changes in the 
autologous phase of NIN. Twelve rats given SNTS 
alone (Group 1) had albuminuria of 1.540.6 mg/day 
(M+SEM) on day 14, while 12 rats (Group 2) given 
SNTS and FCA had 70.94+34.2 mg/day of albuminuria 
(P<.01). Does this potentiation of renal damage to 
SNTS by FCA involve cellular immune mechanisms? We 
performed the following to study this possibility: 
1) Lymphnodal lymphocytes from Group 2 rats showed 
in-vitro sensitization to the rabbit nephrotoxic 
IgG as measured by 3H thymidine incorporation with 
stimulation index of 6.2+1.7 while Group 1 had 
stimulation index of 1.1+0.3 .p(<0.02). 2) Lympho- 
cyte transfer studies: Lymph nodal lymphocytes 
were prepared from donor rats 12 days after receiv- 
ing SNTS and FcA and transferred by tail vein to 
syngeneic recipients. Eight of 10 recipients 
receiving the lymphocytes and SNTS had albuminuria 
greater than 2 mg/day and up to 100 mg/day. The 
transferred lymphocytes presumably were sensitized 
to the glomerular bound nephrotoxic IgG as all of 
a second group of 8 recipient rats receiving 
lymphocytes alone had albuminuria less than 1 
mg/day (p<.001). It is suggested that FCA 
potentiates renal injury in the above model by 
cellular immune mechanisms. 


@ 48 
RATS WITH aTBM DISEASE PRODUCING INTERSTITIAL 
NEPHRITIS FAIL TO MAKE AN ANTIIDIOTYPIC IMMUNE 
RESPONSE. E.G. Neilson and S.M. Phillips*. Dept. 
of Med., Hosp. Univ. Pa., Phila., PA 

We were interested to learn if rats with aTBM 
disease normally develop protective antiidiotypic 
immunity. Serial antisera from these rats were 
tested in an RIA using monoclonal aTBM-Ab 
(MaTBM-Ab) targets. None of the rats with aTBM 
disease nor their controls developed antiidiotypic 
antibodies (aid-Ab), whereas antisera containing 
aid-Ab from lymphoblast-pretreated rats protected 
from disease were reactive (% max. bind.=avg 26% 
vs. 100%, respectively). This failure to make 
aid-Ab during the course of disease was analyzed 
further. First, we found that nephritic rats 
develop a polyclonal T cell suppression (Con A 
lymphocyte S.I. in d 14 nephritic animals = 27.32 
9.7 vs. 69.4419.5 from controls; p<0.04). 
Second, to determine if polyclonal suppression 
would prevent the development of antiidiotypic 
immunity, we immunized naive rats (s.c.) with 
MaTBM-Ab-coated spleen cells (SPLc). 5d later 
these rats were challenged with MaTBM-Ab in the 
footgads. 24 h later swelling was measured 
(107? inches meantS.£.M.; MaTBM-Ab = 21.723.2 
vs. 1,821.8 in controls; p<0.007). If immune 
cells from d 14 nephritic animals were transferred 
(i.v.) simultaneously with the MaTBM-Ab-SPLc 
immunizations, footpad swelling was reduced (4.2: 
2.4 in rats receiving cells from nephritic rats 
vs. 19.74#2.1 in controls; p<0.001). Such 
suppression was also seen with other immunogens. 
Thus, it would seem that polyclonal suppression 
negatively modulates antigenic competition for new 
immune responses, including the development of 
antiidiotypic immunity in interstitial nephritis. 
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DEPRESSION OF GLOMERULAR CELL METABOLISM BY SUPER- 
NATANTS (SN) FROM ACTIVATED MACROPHAGES (M@)--A 
POTENTIAL MECHANISM FOR MACROPHAGE-MEDIATED GLO- 
MERULAR INJURY. B. S. Ooi, A. Hsu,* and Y. M. Ooi 
Dept. of Medicine, University of Cincinnati Med. 
Center, Cincinnati, Ohio. 

Monocytes/macrophages have been identified as 
important effector cells in immune nephritis. To 
evaluate their role(s) in producing glomerular in~ 
jury, an in vitro model was developed in which 
mouse glomerular cells were grown in culture. 
Macrophages were harvested from C57BL/6J mice, 
pretreated with endotoxin LPS 30 ug/mouse), cul- 
tured at a density of 1.4x107 cells/2 ml for 24 
hr and supernatants obtained. The assay consisted 
of culturing 1x104 glomerular cells in (a) medium- 
DMEM 20% FCS as controls, (b) SN from LPS-MØ, (c) 
LPS 2.5 ug for 24 hr; they were then pulsed with 
3H-thymidine, incubated for a further 24 hr, and 
the amount of 3H-thymidine taken up by the cells 
counted. The results showed: 


LPS-M@ 
-SN LPS 
Control (25%) (2.5 ug) 
3H-thymidine uptake 326 217 343 
Mean + SE (c.p.m.x1l0-3) +15 £23 +98 
% Inhibition (0) 34 -5 


Studies with SN from LPS stimulated MØ showed 
that the inhibitory factor also depressed glomeru- 
lar cell protein synthesis when 35S-methionine was 
used as a label. The results of the study show 
that activated macrophages secrete substance (s) 
which depress glomerular cell metabolism-~this may 
represent a mechanism for macrophage mediated glo- 
merular injury in nephritis. 
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EFFECT OF BREDININ (BR) ON LUPUS NEPHROPATHY OF 

NEW ZEALAND BLACK/WHITE Fl HYBRID MOUSE (B/W F1). 
Michihito Okubo, Koju Kamata, Yoshihiko Masaki & 
Takehiko Uchiyama, Kitasato Univ. Sch. of Med., 

Depts. of Med. & Bacteriol., Sagamihara, Japan. 

(Introduced by Fumiaki Marumo). 

BR, an extract of Eupenicillium brefaldianun, 
has been shown to have an immunosuppressive activ- 
ity comparable to that of azathioprine (Okubo, et 
al, Transpl Proc 12: 515, 1980). Its therapeutic 
effect and immunological mode of action on experi- 
mental lupus nephropathy were studied. BR, 10 mg/ 
kg, b.w., were administered, s.c., every other day 
to B/W Fl starting at 14 wks of age. Serum crea- 
tinine, anti-DNA antibody and renal histology were 
serially determined. Mouse spleen T&B cells were 
studied for their respective abilities to produce 
or respond to T cell replacing factor (TRF), making 
use of plaque forming cell assay. Mean survival of 
BR-treated mice was prolonged to 4048.1 (SD) wks or 
more compared to 2745.5 wks of control(5% dextrose- 
treated) mice (p<0.01). Serum creatinine and anti- 
DNA antibody titers were elevated before death in 
each group, and proliferative and sclerotic changes 
observed in glomeruli by light microscopy. TRF 
production was decreased in both BR-treated and 
control mice, excepting young (9 wks old) control. 
In contrast, B cells derived from BR-treated mice 
responded less to TRF compared to control mice, 
and temporary recovery of response was observed 
following discontinuation of the drug. BR may have 
a therapeutic effect on lupus nephropathy of B/W 
Fl, by directly acting on B cells and suppressing 
excessive humoral antibody production. 
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NORMAL GLOMERULAR ENDOTHELIAL MORPHOLOGY. D.J.Pur- 
cell II*, G. Eknoyan, D.C.Dobyan, and R.E.Bulger. 
Dept. of Path., Univ. of Texas Health Science Ctr. 
& Baylor College of Medicine, Houston, Texas. 
Interest in the structure of the glomerular en- 
dothelium (GE) has been stimulated by reports that 
endothelial morphology is altered in response to 
experimental maneuvers. A thorough evaluation of 
this endothelium is lacking. This study utilized 
TEM & SEM (freeze-cracking) to characterize GE. A 
spectrum of endothelial architecture was seen with 
3 main patterns of surface structure predominating. 
One type was thin and contained fenestrae which 
varied in size, shape and frequency. Another type 
contained numerous cytoplasmic ridges oriented in 
a predominantly.circumferential direction. These 
ridges were frequently studded with microvilli and 
had numerous fine branchings which interconnected 
with neighboring ridges. Adjacent ridges abutted at 
the endothelial cell borders and small overlapping 
flaps formed at the lateral cell contacts. Regions 
devoid of pores occupying large areas of the cap- 
illary surface were also identified. These regions 
contained variable numbers of microvilli and had 
small pits on their surfaces. Although impossible 
to tell by SEM, TEM showed that these areas cover- 
ed endothelial cell nuclei, mesangial cells or ped- 
icels. Areas intermediate between the 3 main types 
were present. The percent of surface area occupied 
by thin cytoplasm with pores constituted 55.9+.9% 
(SEM), by cytoplasmic ridges 32.6+.8% and by areas 
without pores 11.5+.9%. In areas where the basal 
lamina was exposed, a nodular substructure could be 
identified. We conclude that glomerular endothelium 
exhibits marked heterogeneity and that features 
present in normal animals may mimic those reported 
in different pathological states. 


INFLUENCE OF HYDRATION ON GLOMERULAR PODOCYTE 
CHANGES FOLLOWING RENAL PEDICLE CLAMPING. Lorraine 
C. Racusen*, Dorothy H. Prozialeck*, and Kim Solez. 
Johns Hopkins Univ. Sch. of Med., Baltimore, Md. 
Scanning EM has revealed flattening of glomeru- 
lar podocyte cell bodies 1-2 hours after an isch- 
emic insult in humans and rabbits. This change can 
be quantified and predicts the later severity of 
acute renal failure (Am. J. Pathol.103:163, 1981). 
Similar changes can be produced by local applica- 
tion or systemic administration of angiotensin II 
but not vasopressin. To investigate these changes 
further, specimens were obtained 0,15,30,45, & 60 
min after placing a clamp on the renal pedicle in 
A)normal rabbits, B)rabbits given captopril water 
(.5mg/ml) for 3 days, C)rabbits given furosemide 
(10mg/kg) and dehydrated for 18 hrs, and D)rabbits 
given captopril for 3 days (by gavage on 3rd day) 
and otherwise treated like group C. The % of glo- 
merular capillary surface covered only by fine 
processes less than ly in width was determined. 
Group Omin 15 min 30 min 45 min 60 min 
A(n=6) 62+4 58+4 5444 524+4% 4845* 
B(n=4) 56+3 52+1* 48+2* 46+1* 424+2% 
C(n=6) 45+2* 4342* 4442% 4343* 424+3%* 
D(n=6) 49+2* 464+1* 4442% 4341* 38+3* 


*Significantly different from group A 0 min value. 
The podocyte changes occur progressively while 
the pedicle clamp is in place and therefore may 
cause the increased filtration of protein and ob- 
structive cast formation previously observed after 
clamp release. Similar podocyte changes can be 
brought about by dehydration alone. Captopril does 
not lessen these changes, but this may not exclude 
a role for the intracellular synthesis and local 
release of angiotensin in the kidney (PNAS 78:3897, 
1981) which may not be inhibited by captopril. 
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COMBINED RES STIMULATION AND IMMUNOSUPPRESSION IN 
GLOMERULAR IMMUNE COMPLEX (IC) INJURY. L Raij, 
WF Keane, Dept Med, Univ Minn, Mpls, Mn. 
Nephritogenic IC result from a dynamic balance 
between formation and removal. We showed that 
zymosan (ZY) stimlation of RES accelerates IC re- 
moval thereby reducing glomerular (Glom) IC depo- 
sition (J Lab Clin Med, Oct 1981). Hydr o- 
cortisone (H) or cytoxan (Cy) can modify IC form 
ation, hence they could complement the salutory 
effects of RES stimlation. To test this experi- 
mentally, we studied the kinetics of radiolabelled 
aggregated human IgG (AG) (biologically akin to 
IC) in rats with ZY stimlated RES (4 mg ip weekly 
x3) and in ZY rats which received 1 ip dose of 
either H (35 mg/100 g/BW) or Cy (4 mg/100 gBW) 
after the last dose of ZY. ‘Twenty ZY rats, 20 
ZY-Cy and 20 ZY-H rats were given 30 mg/100 g BW 
of AG iv 48 h after Cy or H and sacrificed 1,2,4, 
and 8 h after AG injection. Glom AG was measured 
in preparations of isolated Gloms and compared to 
simltaneous spleen,liver and blood AG. 


Time Glom Ag (ug/mg) Blood AG>7S (ug/0.1 ml) 
ZY ZY-Cy ZY-H ZY ZY-Cy ZY-H 
lh 2.2 2.1 3.5 10.5 11.0 18.0 
2h 2.0 1.8 3.2 6.0 5.5 11.5 
4h 1.5 1.5 2.8 4.2 4.0 8.5 
8h 1.2 1.1 1.8 1.0 1.0 1.5 


Hepatic weight and uptake of AG was similar in 
all groups. Compared to ZY rats, splenic weight 
and uptake of AG was reduced 44% and 27% in ZY-Cy 
and ZY-H rats, respectively. H but not Cy de- 
creased AG degradation by the RES thus resulting 
in increased blood AG and Glom AG deposition. 
Clinically, the combination of Cy and agents that 
would specifically stimlate the RES can be useful 
in reducing Glom injury due to IC deposition. 


IMMUNE MECHANISMS IN TUBULOINTERSTITIAL NEPHRITIS: 
CHARACTERIZATION OF CELL INFILTRATES USING 
MONOCLONAL ANTIBODIES. L. Reisman*, 

M. Suthanthiran, J. Friedman, and W.W. McCrory. 
Pediatric Nephrology and Rogosin Kidney Center, 
The New York Hospital, New York, New York. 

The precise immune mechanism involved in the 
pathogenesis of Tubulointerstitial Nephritis (TIN) 
has not yet been elucidated. We report here the 
induction of TIN and characterization of in- 
filtrating cells and antibodies that can interact 
with cells and provide a potential mechanism by 
which cellular and humoral immunity elicit TIN. 
Fifteen Brown Norway rats were immunized with renal 
medulla from Sprague-Dawley rats with complete 
Freund's adjuvant (FA) and Pertusis vaccine at time 
zero and reimmunized 6 weeks later with medulla 
and incomplete FA.. Histological sections at 9-11 
weeks showed focal interstitial and perivascular 
round cell infiltrates without glomerular 
involvement. Mononuclear infiltrates were eluted 
from affected kidneys and cell types characterized 
using monoclonal anti-rat-T-cell antibodies, 
flouresceinated goat anti-rat-IgG antibodies, and 
monocytes by esterase stain. Results: Monocytes 
654£2% (meantSD), T lymphocytes 21+14%, B 
lymphocytes 27+12%. Immunofluorescent studies 
with anti-rat-IgG antiserum reveal linear deposits 
of IgG along the tubular B.M. Indirect immuno- 
fluorescence using serum of immunized rats on 
normal kidney sections showed IgG deposited 
primarily on epithelial cells. In addition, IgG 
antibodies were active in antibody dependent cell 
mediated cytotoxicity (ADCC). Our finding of cells 
bearing Fe receptors among the infiltrating cells 
as well as antibodies that can function in ADCC 
indicates a combined immune effector mechanism 
that might be operative in the pathogenesis of TIN. 
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MONOCLONAL ANTIBODIES TO TYPE IV COLLAGENS: RE- 
LATIONSHIP TO COLLAGEN SPECIES AND IMMUNOHISTOLOGY. 
Jon I. Scheinman*, Cheng Tsai, and Alfred F. 
Michael*. Departments of Pediatrics, Laboratory 
Medicine and Pathology, Univ. of Minnesota, Minne- 
apolis, Minnesota. 

Spleen cells from Balb/c mice, immunized with 
whole placental type IV collagen in adjuvant and 
Poly A-Poly U, produced hybridoma antibodies (HA) 
after fusion with one line of P3-NS1-Ag 4-1 cells. 
Of multiple anti IV antibodies, differing in kid- 
ney localization by indirect immunofluorescence, 
one (IV-1) was common to most renal basement mem- 
branes. Another HA elicited to a GBM homogenate 
(IV-4) localized similarly. In contrast to the 
anti bovine lens capsule (BLC) type IV collagen 
(courtesy N.A. Kefalides), these HA were similar 
to heterologous anti (mouse tumor) pro IV in not 
staining the peripheral lamina densa of the GBM 
but rather reacting with sites along the internal 
aspect of the GBM in contiguity with the mesan- 
gium. ELISA was performed with placental IV, its 
hi MW fraction, the denatured ajIV a2IV collagens, 
monomeric lens capsule collagen, GBM hi MW and low 
MW type IV collagens and mouse tumor pro IV (cour- 
tesy H. Kleinman and G.R. Martin), as well as pla- 
cental types I and III collagens, laminin (cour- 
tesy G.R. Martin) and fibronectin (courtesy L. 
Furcht). There was cross-reactivity of MA with 
the type IV collagens from all tissues, while the 
anti BLC IV is more selective to lens capsule and 
GBM collagens. These results support a model of 
tissue-selective type IV collagens, wherein 
specialized collagens may help to determine renal 
structure and function. 
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THE LOCALIZATION AND ORIGIN OF THE Ia-BEARING CELLS 
OF THE RAT GLOMERULUS. George F. Schreiner, Ramzi sS. 
Cotran, and Emil R. Unanue. Depts. of Pathology, 
Harvard Medical School and Brigham and Women's 
Hospital. 

We have recently described a distinct cell type 
in the rat glomerulus that is phagocytic and dis- 
plays Ia determinants (J. Clin. Invest., Oct.,1981). 
It is present in the normal glomerulus and com- 
prises 1-2% of the glomerular cell population. In 
cell culture, it is immunologically competent, 
capable of presenting antigen to syngeneic lympho- 
cytes and of stimulating allogeneic lymphocytes. 
Using immunoperoxidase techniques, monoclonal 
antibodies against rat Ia, and a new method of 
labeling intact glomeruli, we now report electron 
microscopic observations that the Ia positive cell 
is located in the glomerular mesangium, distri- 
buted among the predominant, Ia negative “classi- 
cal" mesangial cells, Endothelial and epithelial 
cells are essentially Ia negative. However, we ob- 
served additional Ia positive cells in the renal 
interstitium. The Ia positive mesangial cell 
disappears after whole body irradiation. Bone mar- 
row transfer experiments indicate that the Ia 
positive cell is derived from circulating precur- 
sor cells. The kinetics of reappearance of phago- 
cytic, Ia positive cells after bone marrow transfer 
into irradiated animals suggest that Ia negative 
precursor cells undergo differentiation within the 
glomerular milieu. These observations suggest that 
there are at least 2 mesangial cell types. One is 
contractile, Ia negative, and non-phagocytic. The 
second, much less frequent, is a phagocytic, la 
positive, immunologically-relevant cell. 
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ULTRASTRUCTURE OF MESANGIAL CELLULAR CHANGES 
INDUCED BY POLYVINYL ALCOHOL(PVA). Marcel W.Seiler, 
R.Bernd Sterzel, and John R. Hoyer. Dept. of Path. 
Harvard Med.Sch. & VA Hosp.,W.Roxbury,MA, Dept. of 
Med.,Yale Univ.Sch.Med. & VA Hosp.,W.Haven,CT, and 
Dept. of Ped.,Harbor-UCLA Med.Ctr., Torrance,CaA. 
Sequential morphologic studies of rat kidneys 
following injection of PVA were performed to 
characterize the cells in the glomerular mesangium 
involved in the uptake and storage of this tracer. 
Groups of 3 or more rats were given 1 to 28 daily 
subcutaneous injections of 50 mg of PVA. Renal 
tissue obtained 1 to 14 days after the last 
injection was studied by transmission electron 
microscopy and for non-specific esterase (NSE). 
PVA was initially present in areas of attenuated 
mesangial matrix. Subsequently, only a small 
fraction of PVA was associated with typical 
mesangial cells. By 1 week, large quantities of 
PVA were present within phagolysosomes in an 
increased number of other cells within mesangial 
regions. These cells were differentiated from 
typical mesangial cells by an abundance of cyto- 
plasm containing increased quantities of organelles 
including primary lysosomes and mitochondria, an 
extensive network of interdigitating filopodia and 
the presence of subplasmalemmal linear densities. 
The number of NSE-positive cells per glomerulus 
rose from 0.1 in normal kidneys to 2.1 after 3 days 
of PVA and to 4.5 on day 28. Most of the NSE- 
positive cells contained PVA. These studies show 
that the majority of PVA-containing cells in the 
mesangium have the ultrastructural and histo- 
chemical characteristics of macrophages and 
epithelioid cells. While our findings suggest a 
prominent role for infiltrating monocytes in the 
mesangial uptake of PVA, transformation of 
intrinsic glomerular cells may also be involved. 


MESANGIAL AND SUBEPITHELIAL LOCALIZATION OF AGGRE- 
GATES IN PROTEINURIC STATES. Zeev Sharon, Melvin 
M. Schwartz, Benedicht U. Pauli,* and Edmund J. 
Lewis. Rush Medical College, Chicago, Illinois. 
To evaluate the changes in glomerular localiza- 
tion of protamine-heparin aggregates (PHA) in pro- 
teinuric states we have determined morphometrical- 
ly the numerical density (ND) of PHA in the lamina 
rara externa of the GBM and in the mesangium of 
rats during various stages of aminonucleoside ne- 
phrosis (AN) and Heymann Nephritis (HN). Kidney 
biopsies were performed 5 minutes after I.V. admin- 
istration of protamine followed by heparin. Rats 
with AN were studied on the 4th day, prior to on- 
set of proteinuria (AN1) during the nephrotic stage 
(AN2), and after proteinuria returned almost to 
normal (AN3). Rats with HN were studied at a 
nonproteinuric stage (HN/NP), during the nephrotic 
syndrome (HN/NS) and at the nonproteinuric stage 
after induction of overload proteinuria (HN/OP). 
ND is given as PHA/100y2 in mesangium and PHA/100n 
in GBM. Results show that ND of PHA decrease in 


Grou Prot (mg/24 z GBM(ND) Mesangium 
ANI (n=4)  4.5+ T.5(SE) 43.3+1.5(SE 10. a 8(SE) 


AN2(n=4) 128.3% 9.7 17.242.6 

AN3(n=4) 9.54 2.6  40.1¥7.1 7 SEO. 7 
HN/NP 5.1F 0.9  59.64,9 121371.5 
HN/NS  142.4711.6  36.671.0 5.440.5 
HN/OP  168.3F18.7  34.6F1.5 7.6#1.0 


LRE and mesangium in similar proportions after on- 
set of proteinuria. We conclude: (1) Under these 
experimental conditions mesangial and subepithe- 
lial formation of PHA diminish simultaneously dur- 
ing the nephrotic stage. (2) The known decrease in 
anionic site density in these proteinuric models 
may underly the reduction in PHA localization at 
both glomerular sites. 
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INTRA-RENAL MIGRATION OF E. COLI: EVIDENCE 
OBTAINED BY PERFUSING THE BACTERIA INTO A SINGLE 
NEPHRON. Tetsuo Shimamura and John K. Maesaka, 
CMDNJ-Rutgers Med. Sch., Piscataway and VAMC, 
East Orange, New Jersey. 

The most common route of E. coli invasion of 
the kidney is believed to be by retrograde ascen- 
sion of the urinary tract, Little is known, 
however, about the subsequent events of host- 
bacterial interaction. To elucidate these events, 
E. coli suspended in Ringer's solution were 
microinjected into early proximal tubule sites 
at a rate of 15-20 nl/min over 10 minutes with 
or without prior ureteral ligation of the exper- 
imental kidney. After 5, 2, 4 and 6 hours and 
4 and 6 hours after starting microinjection in 
the obstructed and nonobstructed kidneys, 
respectively, the interaction between bacteria 
and tubular epithelial cells was investigated 
by light and electron microscopy. The initial 
event appeared to be an adherence of the bac- 
teria to the luminal cell membrane of the tubu- 
lar epithelia. The luminal cell membrane 
adjacent to the bacteria then invaginated, and 
ultimate localization of the organisms within 
the cytoplasm of the tubular epithelial cells 
occurred. These findings indicate that once E. 
coli reach the tubular lumina of kidneys they 
are capable of entering the cytoplasm of tubu- 
lar epithelial cells either through passive or 
active migration. In conclusion, E. coli are 
capable of entering the cytoplasm of tubular 
epithelial cells once they reach the tubular 
lumen. 


IDENTIFICATION OF NEPHRITOGENIC GLYCOPROTEIN COM- 
PONENTS IN FX1A BY LECTIN AFFINITY CHROMATOGRAPHY. 
Singh*® A.K. and Makker, S.P. Dept. Ped. Case 
Western Reserve University, Cleveland, Ohio 
Desoxycholate (DOC) solubilized FX1A on analysis 
by SDS-PAGE using Laemeli system of discontinuous 
buffers shows more than 20 polypeptide bands. Gly- 
coproteins from FX1A were separated on a column of 
lens culinaris lectin bound to acryl-agarose. A 10 
x 1.5 cm. column of lectin was equilibriated in 50 
mM. Tris-HCl, 1% DOC buffer pH 8.4. 40 mg. FX1A 
proteins solubilized in the same buffer were 
applied, flow through fraction was collected and 
the bound glycoproteins eluted with 200 mM.e¢-methyl 
mannoside. A yield of 1 mg. protein was obtained. 
SDS-PAGE analysis of FX1A, flow through and eluted 
fractions showed 5 distinct bands in the eluate 
corresponding to bands 1, 2, 3, 6, 7 of FXI1A. 
100 ag of mannoside eluted protein mixed with com- 
plete Freund's adjuvant (CFA) given as a single 
immunization produced frank Heymann Nephritis in 
2/2 Lewis rats. Groups of Lewis rats were immun- 
ized once with 204g protein from individual SDS- 
PAGE bands in CFA. Band 2, molecular wt. MW 
3200,000, was most nephritogenic (showing 2-3+ 
brush border antibody (BBAb) response in 2-3 wks.) 
although less than the total lectin eluate. Bands 
6 and 7, MW. approx. 70,000, showed 1+ BBAb re- 
sponse. No BBAb response was seen with other bands 
The data shows that 1) nephritogenic components of 
FX1A are glycoproteins, 2) of these glycoproteins, 
some are more nephritogenic than others and 3) the 
full expression of Heymann's Nephritis requires 
these nephritogenic glycoproteins to be present 
together as immunogens in CFA. 


Abstracts 


FACTORS AFFECTING SEVERITY OF INJURY DUR- 
ING EXPERIMENTAL NEPHROTOXIC NEPHRITIS IN 
RABBITS. Roal van Zyl-Smit & Andrew Rees. 
Renal Unit Groote Schuur Hosp., Univ. of 
Cape Town Med. School & Royal Postgrad, 
Med. School., Hammersmith Hosp., London. 

A group of 20 rabbits was studied dur- 
ing the autologous phase of nephrotoxic ne- 
phritis (NTN). Despite the fact that an e- 
quivalent amount of sheep globulin was 
shown to bind to the basement membrane of 
the rabbit kidney in each instance, the se- 
verity of injury in this group of rabbits 
varied greatly. Studies on known inflamma- 
tory mediators, revealed no marked diffi- 
rence. Clearly the animals with the most 
severe injury were those who developed the 
"best" immune response to the sheep globu- 
lin with early high titres of rabbit anti 
sheep antibody. This was well demonstra- 
ted during the early phases of the autolo- 
gous phase of NTN. However, following on 
the initial injury, subsequent titres of 
rabbit anti sheep antibody appeared to have 
little effect on the subsequent course of 
the allergic injury suggesting that early 
high antibody titres were important as 
determinants of injury whilst late damage 
was possibly prevented by "saturation" of 
available antigen (sheep globulin). Simi- 
lar studies during the heterologous phase 
have shown that fast infusion of N.T.G. 
over minutes causes more injury than the 
equivalent amount given over a period of 
4 hours. This suggests that the rate of 
antibody binding is an important deter- 
minant of the severity of injury. 


@ 40 

VARIABLE ROLE OF IA-POSITIVE CELLS IN MESANGIAL UP- 
TAKE OF TRACERS. RB Sterzel, M Perfetto*, M Seiler, 
M Kashgarian, JR Hoyer. Yale U-VAMC New Haven, CT; 
Harvard U-VAMC W. Roxbury, MA; UCLA Torrance, CA. 

The mesangium of normal rat glomeruli has re- 
cently been shown to contain Ia-positive cells 
(Schreiner et al, Proc 8th Congr Int Soe Nephrol 
1981). We studied the relation of Ia-pos. cells to 
the uptake of 2 tracers which localize to cells in 
the mesangium, (1) horse-spleen ferritin (FE) given 
14 days earlier in a single IV injection of 50mg/ 
100g body weight, and (2) polyvinyl alcohol (PVA), 
given in 7 daily sc injections of 50mg/100g, 14 
days before study. Renal tissue was examined by 
simultaneous indirect immunofluorescence microscopy 
using monoclonal antibodies to rat Ia, and phase- 
contrast microscopy for tracer localization. Ad- 
jacent tissue sections were stained for nonspecific 
esterase (NSE), a marker of monocytes/macrophages. 
In normal rat kidneys, brightly stained Ia-pos. 
cells were observed only in mesangial areas of most 
glomeruli (mean 2.1/glomerular section (gl); range 
0-6) and in the interstitium. Glomerular counts of 
NSE-pos. cells averaged 0.1/gl (range 0-1). In FE- 
treated rats, FE granules were seen in many mesang- 
ial cells yet the counts of Ia-pos. and NSE-pos. 
cells were only slightly increased to 2.8 and 1.3, 
respectively; FE was rarely associated with these 
cells. Mesangial PVA deposits were frequently found 
in Ia-pos. and NSE-pos. cells which rose in number 
to 9.6 and 4.0/gl, respectively. 

These findings show that la-pos. mesangial cells 
differ from typical macrophages in not staining for 
NSE and not strongly taking up FE in vivo. By con- 
trast, the marked increases of Ia-pos. and NSE-pos. 
cells which engulf PVA suggest monocytic infiltra- 
tion of the mesangium. Thus, the mesangial response 
to these different tracers appears to be selective. 
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ROLE OF CALCIUM (ca‘*) IN PLASMA MEMBRANE BLEBBING 

AND CELL DEATH IN A KIDNEY EPITHELIAL CELL LINE (LL 

C=PK1) AFTER TOXIN EXPOSURE. D. Troyer*, J. Kreis- 

berg, M. Venkatachalam. UTHSCSA, San Antonio, TX. 
Plasma membrane blebbing and disintegration ac- 

counts for tubular obstruction and backleak in acute 


renal failure. Cultured LLC-PK1 cells were exposed to 


the polycation, poly-L-lysine (PL), melittin (M), 
a known phospholipase activator, and HgCl_ (Hg) 
for 1-10 min. in medium with or without 225mM oa 
followed by chase in medium with or without Ca 
for 30 min.-3 hrs. All toxins induced extensive 
plasma membrane blebbing within 30 min. and, even- 
tually, variable cell death. Membrane damage was 
assessed by the counting of blebs by phase-contrast 
microscopy and by cellular ability to exclude try- 
pan blue. With 50 or 100ug/m1 PL for 5 or 10 mine, 
bleb counts during cha ¢ in Ca poor medium were 
0-20% of those with Ca . With or 50 ug/ml M 
for Imin. bleb counts without Ca, were reduced 

to 25% or less of values with Ca . The presence 
of Ca was crucial not during exposure to toxin 
but during subsequent chase in toxin free medium. 
With PL, trypan blue positive cells without Ca 

were also reduced to 20% of values with Ca >» This 
protection,however, was not seen with M.e With 

or 50ug/ml Hg for 1 min. bleb, counts without Ca 
were 50% or less than with « However, most 
cells remained viable and Ca effects on cell 

kill were not measurable. Thus, m rane dam- 

age is dependent on extracellular Ca , but other 
mechanisms also operate as shown by Hg, and dis- 
sociation of blebbing and cell kill in the case 

of Me Ca dependent mechanisms probably rely on 
Ca entry into cells, phospholipase activation 
and further membrane degradation. 
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THROMBIN INFUSION IN RATS: IMPLICATIONS WITH THE 
HEMOLYTIC UREMIC SYNDROME. Regina Verani* and 
Deborah Orr. The University of Texas Medical Schl. 
at Houston, Houston, Texas. 

The renal pathology of the Hemolytic Uremic Syn- 
drome(HUS) is manifested by glomerular thrombosis 
(GT) and cortical necrosis(CN). It is not yet es- 
tablished if the intravascular coagulation(IC) is 
a primary or secondary phenomenon to the endothe- 
lial cell(EC) damage. The purpose of our study was 
to produce GT and CN in rats with the simple IV 
infusion of T. Eight rats were infused with 250 U 
of T for 15 min. and sacrificed at 0 hr.(2), 7 hr. 
(2), 6 hrs.(2) and 24 hrs.(2). Sixteen rats were 
infused with 250 U of T for 2 hrs. and sacrificed 
at 0 hr.(2), 1 hr.(2), 6 hrs.(2), 24 hrs.(2) 2 das 
(3), 3 das.(3) and 7 wk.(2). Eleven contro? ani- 
mals (one for each group) were used. The kidneys 
were examined by light microscopy (H&E and PTAH) 
and transmission (TEM) and scanning electron mi- 
croscopy(SEM). GT was not observed with 15 min. of 
T infusion. However, with the same amount of T in- 
fused during 2 hrs., extensive GT was observed at 
0 hr. and 1 hr. By TEM and SEM the capillary lu- 
mens were blocked with fibrin, platelets and red 
cells. The EC were intact. Casts and fibrin in 
tubules and very rare GT were seen at 6 hrs. and 
24 hrs. Diffuse GT with extensive CN was present 
in 2 of 3 rats sacrificed at 2 das. and 1 of 3 
rats sacrificed at 3 das. Controls and 7 wk. ani- 
mals were normal. We conclude that the duration 
of infusion is important in the production of GT. 
Furthermore, CN can occur in some animals even 
without any previous EC damage or inhibition of 
the fibrinolytic system of the glomerulus. These 
findings support the hypothesis that IC could be 
the principle pathogenic mechanism is HUS. 
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RAPID DEVELOPMENT OF MEMBRANOUS DEPOSITS IN 
SERUM SICKNESS INDUCED BY A CATIONIC ANTIGEN. 
Haiyen Wang*, Sharon Adler*, Arthur Cohen, Wayne Bor- 
der. Depts. of Medicine & Pathology, Harbor-UCLA 
Medical Center, Torrance, CA. 

Administration of cationic bovine serum albumin (BSA) 
to rabbits has been shown to result in the uniform 
production of membranous nephropathy. To gain insight 
into the pathogenesis of the membranous deposits we 
compared the rate of development of deposits induced by 
cationic BSA vs. native (anionic) BSA. Two groups of 
rabbits were immunized with the respective BSA and one 
week later began daily 25 mg injections of cationic BSA 
(N=10) or native BSA (N=10). A third group received 
cationic BSA (N=10) daily injections without preimmuniz- 
ation. Renal biopsies were performed 10 min and 24 hr 
after the first injection and after the third and fifth daily 
injections, 

Antigen Injected Glomerular Immunofluorescence 


10 min 24 hours 3-5 days 
BSA IgG BSA IgG BSA IgG 
Cationic BSA + — — ++ + +++ 
(Preimmunized) 
Cationic BSA + = = > t > 
Native BSA - = - = - - 
(Preimmunized) 


Cationic BSA immediately bound to the glomerular 
wall but within 24 hrs, disappeared and was replaced by 
granular deposits of IgG and C3 along the GBM and 
electron dense deposits in the subepithelial space. Rab- 
bits injected with native BSA showed no glomerular 
staining at any time. The possibility that GBM bound 
antibody enhanced cationic BSA binding was excluded by 
quantitation of glomerular BSA in both groups. The rapid 
development of membranous deposits following cationic 
BSA administration is consistent with in situ formation 
and shows the pathogenic potential of a cationic antigen. 


REQUIREMENT OF A CATIONIC ANTIGEN FOR IN 
SITU IMMUNE COMPLEX FORMATION IN THE RAB- 
BIT GLOMERULUS. Harry Ward, Arthur Cohen, and 
Wayne Border. Depts. of Medicine & Pathology, Har- 
bor-UCLA Medical Center, Torrance, CA. 

We have reported a rabbit model of serum sickness in 
which injections of cationic bovine serum albumin (BSA) 
produced subepithelial deposits and native (anionic) 
BSA, mesangial deposits. To investigate the mechanism 
by which the immune deposits formed, we unilaterally 
perfused kidneys of normal rabbits with 5 alternating 
cycles of saline, antigen and anti-BSA antibody, or 
immunized animals with saline and antigen alone. Ren- 
al biopsies were studied 10 min after perfusion in 
normal animals and after re-establishment of the circu- 
lation at 30 min, 4 hr and 20 hr in immunized animals. 
Adequacy of the technique was checked by perfusion 
with anti-GBM antibody. 


Protocol N Antigen Antibody 

Norma! animals 15 cationic BSA anti-BSA 
4 cationic BSA normal IgG 

6 native BSA anti-BSA 

Immunized Animals 6 cationic BSA anti-BSA 

6 native BSA anti-BSA 


Localization of BSA and IgG, initially in a linear 
GBM pattern, occurred only after exposure to cationic 
BSA and antibody. At 4 hr and 20 hr (immunized 
animals), additional granular IgG and C3 accumulated 
along the GBM; ultrastructural examination showed 
effacement of foot processes and isolated, irregular 
subepithelial deposits. In kidneys perfused with native 
BSA, no staining for BSA or IgG was found and glomer- 
ular ultrastructure was normal. These results suggest 
that membranous deposits in cationic BSA induced 
serum sickness are formed locally in the GBM and that 
in the perfused rabbit kidney, a cationic antigen is a 
requirement for in situ immune deposit formation. 
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GLOMERULAR PERMEABILITY AND POLYANION IN DOXORUBI- 
CIN ( ADRIAMYCIN ) NEPHROSIS IN RATS. 
Jan J. Weening* § Helmut G. Rennke, Brigham & Wo- 
men's Hosp. and Harvard Med. School, Boston, Mass. 

Alterations in glomerular permeability were 
studied in Adriamycin-induced proteinuria in rats 
by measuring fractional clearances (C/GFR) of un- 
charged labeled dextrans (d) of varying molecular 
radius (ag} and of anionic (a), native (n) and ca- 
tionic (c) horseradish peroxidases (HRP) in groups 
of 5 or 6 experimental (E) and control (C) rats. 
E rats were studied between days 14 and 55 after a 
single i.v. dose of Adriamycin, 7.5 mg/kg. Mean 
proteinuria in E was 98 mg/24 hrs, and glomerular 
morphology showed few changes except for epithelial 
cell swelling, vacuolization and foot process ob- 
literation, and a significant reduction of glomer- 
ular colloidal iron (CI) staining. Inulin clearance 
revealed reduction of GFR and RPF of 20 and 15 % 
resp. in E. Sieving curves showed a size defect in 
E for molecules >40 Å with a 4 to 5-fold increase 
over C for d 58 and 60 & ag. The peroxidase clear- 
ances (see table, meantSD, tp<0.05) showed an in- 
crease in C/GFR of aHRP in E, which can be account- 
ed for by the sieving defect found for d with a 
similar C/GFR, whereas C/GFR for n and cHRP were 
unchanged, indicating an intact functional charge 
barrier in the proteinuric animals. 

GFR ml/mn RPF ml/mn CaHRP/GFR CnHRP/GFR CcHRP/GFR 
E .514.05+ 1.634.37t .0114.002+.079+.011 .3604.041 
C .63+.08 1.924.39 .008+.001 .074+.009 .383+4.054 

The results indicate that proteinuria in this 
model, which morphologically resembles aminonucleo- 
side nephrosis, is due to a sieving defect, the 
charge barrier being functionally intact. The re- 
sults further suggest that a reduction in CI reac- 
tive glomerular polyanion does not necessarily 
reflect a defect of the charge-selective barrier. 
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ANTIGENIC HETEROGENEITY OF HUMAN RENAL BASEMENT 
MEMBRANES (BM) AS DEMONSTRATED BY HYBRIDOMA- 
DERIVED MONOCLONAL ANTIBODIES (MA). Ji-Yun Yang, 
Martha Bennington, Jon I. Scheinman*, Alfred J. 
Fish*, and Alfred F. Michael*. Departments of 
Pediatrics, Laboratory Medicine and Pathology, 
Univ. of Minnesota, Minneapolis, MN. 

Antigenic heterogeneity of human renal BM has 
been demonstrated by the reaction of MA with site- 
specific BM determinants. These antibodies were 
developed after fusion of the Balb/c myeloma cell 
line (P3-NS1-Ag 4-1) and spleen cells from mice, 
antigen-stimulated with isolated or collagenase 
digested glomerular BM (GBM) or pH 3.2 citrate- 
extracted BM. Supernatants from hybrid colonies 
were screened for reactivity with human kidney 
sections by indirect immunofluorescence and 
appropriate cells cloned and injected into Balb/c 
mice. MA were developed having the following 
reactivity with human kidney BM (and Ig subclass): 
BM4 (IgG2b)-mesangium and internal GBM; BM of 
tubules (TBM) and vessels; Bowman's capsule (BC). 
BM7(15) (IgG2b)-external aspect of GBM, TBM, BC 
(internal), vessel BM; BM6 (IgG2b)-mesangium and 
intima. BMI1 (IgG2b)-BC (internal), TBM. BM12 
(IgG1)-BC (full thickness), TBM, mesangium. BMI19 
(IgG1)-granular double linear TBM and BC, mesan- 
gium, vessel BM. BM5 (IgG1)-juxtaglomerular zone 
and internal elastic lamina. BM4 was shown to 
react with type IV collagen, whereas BM6,7,11,12 
demonstrated no reactivity by ELISA with known 
components of renal BM including laminin, fibro- 
nectin, and types I,III,1IV, and V collagen. Cer- 
tain antigens (reactive with BM6 ,BM10,BM11,BM12), 
not detected in mature GBM, are present in fetal 
GBM but are lost from this structure during 
development. 


e 48 
ANALYSIS OF ANTI-TUBULAR BASEMENT MEMBRANE (TBM) 
ANTIBODIES (Ab) IN BROWN NORWAY (BN) RATS. Maurizio 
Zanetti,* and Curtis B. Wilson. Dept. of Immuno- 
pathology, Scripps Clin. and Res. Fdn., LaJolla, CA. 
Tubulointerstitial nephritis (TIN) was induced in 
BN rats by immunization with bovine (Bov) TBM. Cir- 
culating and eluted Abs were detected by solid 
phase radioimmune assays (RIAs) employing particu- 
late (P) and collagenase solubilized (CS) Bov and 
BN TBM as well as by indirect immunofluorescence 
(IDF) on Bov and BN kidney targets. Cross-absorption 
studies suggested that different groups of species 
specific and cross-reactive antibodies were pres- 
ent. In sequential serum samples, Abs were more 
reactive with Bov antigens than with BN antigens, 
but the intensity of TIN correlated best with the 
anti-BN CS TBM reactivity. Ab reactive with BN TBM 
by IDF could be recovered from serum by affinity 
chromatography with BN CS TBM. When renal eluates 
were studied, a striking eluate to serum concentra- 
tion of anti-BN P and CS TBM reactivity was found. 
The eluate binding to P BN TBM was inhibited 70% by 
prior absorption with CS TBM extracts. The Lewis 
(Le) rat is known to be resistant to Bov TBM-induc- 
ed TIN and lacks the IDF detected TBM antigen. We 
found that P and CS TBM from Le rats could inhibit 
binding of the BN eluate to BN CS TBM by RIA but 
not eluate IDF reactivity. Further, Bov TBM immu- 
nized Le rats were found to have a selectively poor 
Ab response to BN and Le CS TBM by RIA, which may 
relate to their resistance to TIN induction. In 
conclusion, of the various Abs in the Bov TBM- 
induced TIN model reactive with heterologous and 
autologous TBM, those reactive with autologous CS 
TBM seem to play a major role in the immune depos- 
its. From cross-absorption studies,it is likely that 
these Abs are induced by cross-reactive antigens. 
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MORPHOLOGICAL OUTCOMES OF THERAPEUTIC 
TRIALS IN LUPUS NEPHRITIS. J. Balow, T. 
Antonovych, H. Austin*, K. Joyce*, M. Kullick*, J. 
Klippel*, and J. Decker*. NIADDK, NIH, Bethesda, MD 
and Armed Forces Institute of Pathology, Wash., DC. 
Contemporary trials of therapy in lupus nephritis 
have been hampered by the relatively low rate and late 
appearance of major renal functional deterioration. in 
all groups of patients. Assuming that changes in renal 
morphology antedate functional abnormalities by con- 
siderable periods of time, the changes in renal histology 
were analyzed in 45 patients who had entered random- 
ized trials. Patients who were treated with con- 
ventional high-dose prednisone (PR) were compared to 
patients receiving low-dose PR plus azathioprine (AZ), 
or cyclophosphamide (CY), or combined agents 
(CY-AZ), or repeated 3 monthly puises of intravenous CY 
(IV-CY). Renal biopsies were semiquantitatively rated 
for active lesions and chronic changes (Ann. Intern. 
Med. 91: 596, 1979). Initial renal function and biopsy 
severity were comparable in all treatment groups. Re- 
peat biopsy was performed irrespective of clinical 
activity after a mean interval of 53 months. Biopsy 
changes were evaluated by Wilcoxon Rank Sum tests. 
Compared to patients on conventional high-dose 
PR(n=10), those on low-dose PR plus CY-AZ(n=8) or 
IV-CY(n=8) exhibited significantly better morphological 
outcomes. Patients on CY(n=8), but not those on 
AZ(n=11), showed a trend toward favorable outcomes. 
These results indicate that combinations of low-dose 
PR plus CY-AZ or IV-CY have the most salutory effect 
on renal histology. Long-term follow-up continues to 
assess the relationship of these morphological findings 
to subsequent renal functional outcomes in lupus neph- 


@ 47 
VALUE OF SERUM IMMUNE COMPLEX- (IC), G3.NeF AND 
COMPLEMENT (C) COMPONENT DETERMINATIONS IN ASSESS- 
ING CLINICAL OUTCOME IN DENSE DEPOSIT DISEASE (DDD) 
R. Baumal, M. Klein*, S. Poucell*, & G. Arbus*,. 
Dept. of Ped. & Path., Hosp. for Sick Children & 
Dept. of Path. Toronto Western Hosp., Toronto,Can. 
C3 nephritic factor (C3 NeF), an antibody to 
alternate pathway C3 convertase, is characterist- 
ically seen in DDD and these components may circu~ 
late as IC. We determined whether IC were present 
in serum of 17 patients with biopsy-proven DDD, 
using Clq and conglutinin fluid and solid phase 
assays. None of the patients' sera contained IC. 
We next quantitated serum C3 NeF and key C compon~ 
ents, to determine whether they were predictive of 
the clinical course. Of the 17 patients, 9 had 
been dialyzed and/or transplanted. These patients 
showed C3 NeF and low levels of serum C3. Of the 
remaining 8 patients who possessed their own kid- 
: SERUM LEVEL (mg/dl) of 


11.9 


t1.1 +1.0 
2 21.7 7 
42.9 + .005 


P <.01 <.05 <.05 

The 5 patients with renal failure (group 1) 
showed reduced levels of C3. C4 and factor B were 
normal. Four of these patients possessed large 
amounts of C3 NeF, while l showed traces. The 3 
patients without renal failure (group 2) suffered 
from DDD for the same length of time as did group 
l patients. However, their serum levels of C3,C4 
and factor B were normal. Two of these patients 
had no C3 NeF, while 1 possessed only a trace. 
Therefore, quantitation of C3 NeF and key C compo- 
nents may predict the clinical outcome of DDD. 


EIGHTEEN MONTHS EXPERIENCE WITH THERAPEUTIC PLASMA 
EXCHANGE FOR ACUTE & CHRONIC DISORDERS IN BOTH AN 
IN & OUTPATIENT SETTING. Georgetta C. Bidwell & 
Arlene Davidson. St. Joseph's Hospital, oenix AZ. 

Therapeutic plasma exchange is acutely benefi- 
cial when used early & aggressively to treat cer- 
tain immunologically related disorders. Its role 
in more chronic disease states is less dramatic & 
requires ongoing objective evaluation. 40 patients 
w/9 diseases have undergone a total of 323 plasma 
exchange treatments w/standard Haemonetics 30S pro- 
cessors. Replacement products range from normal 
saline to albumin to fresh frozen plasma. Subjec- 
tive & objective results including lab tests, im- 
munological assays & PE's: 1 thrombotic thrombo- 
cytopenic puerpera (PTT) patient had 19 treatments 
w/increasing Hct. & platelet counts; 1 Goodpas- 
ture's patient had.a negative antiglomerular base~ 
ment membrane antibody titer after the 10th treat- 
ment; 5 SLE patients had 67 total treatments. No 
patient had significant changes in renal function 
or complement levels; 3 RA patients w/79 total 
treatments showed improvement in activity & joint 
mobility after 6-20 treatments; 3 MG (myasthenia 
gravis) patients responded dramatically w/improve- 
ment in respiratory status within the first 2-3 
treatments; 4 MS patients responded poorly over- 
all & only 1 showed improvement in extraocular 
muscle control; 3 idiopathic polyneuropathy pa- 
tients did poorly objectively w/39 total treat- 
ments & 2 Guillain-Barre patients did well w/30 
total treatments as manifested by increasing neu- 
romuscular control. Results indicate therapeutic 
plasma exchange has a positive subjective effect 
in most patients treated & an objective effect in 
patients w/Goodpasture's, MG, & TTP. Treatment 
even long-range is of less value objectively in 
patients with RA, MS, & SLE. 
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NEW TECHNIQUE OF TISSUE PROCESSING (TTP) FOR IMMU- 
NOFLUORESCENCE (IF) MICROSCOPY: FORMOL SUCROSE/ 
GUM SUCROSE/PARAFFIN (FSGSP). W.K. Bolton and R.M. 
Mesnard’, Univ. of Va., Charlottesville, Va. 
Present methods of TP for IF other than snap 
freezing (SF) have generally been unsatisfactory. 
We have examined various types of TP of human kid- 
ney and found a new TTP for IF. Fifty renal biop- 
sies were processed through FSGSP, digested with 
pronase type VII, and compared to routine SF sec- 
tions stained with the same reagents. Intensity of 
staining was graded 0-4+ on an 11 point scale. Non- 
significant (NS) differences were considered pre- 
sent if the two differed by only "trace" amounts. 
All fixing methods with the exception of FSGSP were 
unsatisfactory because of high background or lack 
of immunological reactivity. Staining was noted 
with trypsin-formalin TTP, but this was less than 
FSGSP. Only FSGSP provided good, reproducible re- 
sults. Computer analysis of staining intensity 
showed a bell shaped curve with FSGSP slightly more 
intense than SF. The background was less, and mor- 
phology better preserved than SF. The agreement 
between SF and FSGSP was very good (86-96%) and 
total accuracy of FSGSP was 94-100%. (Table below). 
(+) (-) NS True(+) Total 
FSGSP FSGSP FSGSP Agree- FSGSP, Accur. 
Stain & SF & SF & SF ment (-) SF FSGSP 


IgG 28% 48% 12% 88% 6% 94% 
IgM 44 24 22 90 6 96 
IgA 4 86 6 96 2 98 
Fibrin 14 72 6 92 4 96 
c-3 38 42 14 94 4 98 
cl 28 58 0 86 14 100 


This TTP with FSGSP offers the potential, not 
only for convenient fixation and storage for IF, 
but better staining and morphology. 
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FACTORS DETERMINING CMI RESPONSE IN CHRONIC RENAL 
FAILURE. J. Douglas Briggs,* Mary A. Watson,* 
Dimitrios Tsakiris,* and David NH Hamilton,* Western 
Infirmary, Renal Unit, Glasgow, Scotland, 

Cell mediated immunity (CMI) has been measured 
in 248 regular dialysis patients using a 
quantitative dinitrochlorobenzene (DNCB) skin test 
which gives a score of 0 to 15. We have previously 
shown that patients with a strong skin reaction to 
DNCB while on dialysis have a much higher incidence 
of renal allograft rejection. The present study 
confirms and extends these observations, showing 
a parallel rise in graft failure rate accompanying 
higher DNCB scores. The 6 month graft failure 
rate rises from 29 per cent in those with a score 
of O to 90 per cent in those with scores of more 
than 7. 

We have looked at a number of factors to see if 
they might influence the DNCB score namely age 
and sex, durationgd type of dialysis ie 
haemodialysis or CAPD, underlying diagnosis, 
endocrine status and blood transfusion history. 

We found a higher percentage of strong reactors 
in males, patients with polycystic kidneys and 
those only recently started on dialysis. 
Conversely a lower percentage of strong reactors 
was present in females, previously transfused 
patients, those with renal failure due to 
hypertensive nephrosclerosis and patients on 
dialysis for more than 2 years. 

In conclusion the host CMI response as measured 
by the DNCB skin test has a major influence on 
renal allograft survival. Some factors influencing 
the score have been defined but a search for 
further factors is required. 


210 Abstracts 


REVERSAL OF METABOLIC ENCEPHALOPATHY ASSOCIATED 
WITH MULTIPLE MYELOMA BY PLASMAPHERESIS. Mary L. 
DelMonte, Albert J. Smith, Angelica Miotti, Asha 
Nayak, Liliana Travelli. The Brooklyn Hospital, 
Brooklyn, N.Y. 

We report another metabolic complication of 
multiple myeloma treated with plasmapheresis (PP). 

R.A., a 68 y.o. patient with myeloma producing 
only kappa light chains - 7gms/gm creatinine/24 
hrs ~ developed renal failure with mild hypercal- 
cemia, normal serum uric acid and normal serum vis- 
cosity. Four weeks later after 1 course of chemo- 
therapy, despite 10 hrs/wk dialysis, serum creatin- 
ine 7.5-10mg/dl, serum Ca 9.1-10.6mg/d1, Hct main- 


tained > 25% with transfusion, normal PO), B,5, thy- 


roid and liver function, she developed Severé met- 
abolic encephalopathy with 4+ asterixis, responding 
only to painful stimuli, and with characteristic 
changes on EEG. Ap spike previously present on 
urine electropheresis was now present in the serum. 
Because light chains are reported to cause dys- 
function of cells other than renal tubular cells, 
PP was undertaken. After four 2L PP, the patient's 
encephalopathy improved remarkably: EEG changes 
regressed and the spike disappeared. Serum crea- 
tinine, Ca, and BUN were unchanged. The patient 
was discharged home. Five months later on 25% of 
the standard chemotherapy dose, a spike again 
appeared in the serum and the patient's mental 
status once more deteriorated badly. PP x4 again 
improved her neurological condition without causing 
a noticeable change in other metabolic parameters. 
We conclude that a high circulating level of 
light chains, found in the serum as a result of 
renal failure, may be toxic to the CNS and that 
this toxicity is reversible with plasmapheresis. 


MULTIPLE MYELOMA (MM) WITH NON-CRYOPRECIPITABLE 
IgGA M-COMPONENT AND PROLIFERATIVE GLOMERULO- 
NEPHRITIS (GN). D. Droz*, L.H. NoéI%, X. Picart*, 
and J.P. Griinfeld®. (Intr. by G.S.Hi11) Dept. of 
Nephrology, Hôpital Necker, Paris, France. 


Proliferative GN is an unusual finding in MM; 
however some cases of IgG myeloma with cryoglob- 
ulins and GN have been reported. We report here 
a 49 year old patient with an IgGA MM and neph- 
rotic syndrome. No extrarenal symptoms were 
present. Biopsy revealed a membranoprol iferative 
type GN with numerous polymorphonuclear leukocytes 
and large PAS-negative endomembranous deposits. 

By immunofluorescence the glomerular deposits were 
stained by anti-y,a , and C3 antisera. Ultra- 
structurally the glomerular deposits showed 
cylindrical and annular bodies similar tn form and 
size to those described in mixed fgG-IgM cryo- 
globulinemia (Cordonnier, et al., Am. J. Med., 
59:687, 1975). However cryoglobulins were not 
detected in the patient's serum, and complement 
levels were normal. Circulating immune complexes 
were not found. The !gG A M-component was found 
to have a high anti-IgG activity. Ultrastructural 
study of the PEG-precipitated !gGA M-component 
failed to reveal cylindrical or annular bodies and 
showed only finely granular structure. 

Renal morphological findings in this case 
suggest an immune complex GN which may be relevant 
to the antibody activity of the M-component, in 
the absence of cryoprecipitating character. 


@47 

DEFICIENCY OF PROSTACYCLIN (PGI2) GENERATION IN 
LUPUS (SLE) NEPHRITIS: ASSOCIATION WITH GLOMERU- 
LAR THROMBOSIS (GT). K. S. Kant, A. K. Dosekun,* 
P. Glas-Greenwalt,* V. E. Pollak. Dept. of Med., 
University of Cincinnati, Cincinnati, Ohio. 

We have recently demonstrated the importance of 
GT in SLE (Medicine 60:71, 1981). There was a 
highly significant association between GT and de- 
creased platelet counts (<180,000) at the time of 
biopsy. Significantly, thrombosis was the most 
accurate predictor of glomerular sclerosis (GS) in 
a subsequent biopsy. As PGIg production from 
endothelial cells is the most potent anti-platelet 
aggregatory influence, we investigated the role of 
decreased PGI? generation in the genesis of GT in 
SLE. PGI production from patient and control 
plasmas was assessed by the method of Moncada 
(Lancet 1:18, 1977). Normal rat aortic rings ex- 
hausted of all intrinsic PGI are incubated with 
patient or control plasmas. The supernate is 
added to a normal platelet aggregation system and 
the extent of inhibition of aggregation quantita- 
ted. Results are expressed as equivalent to ng/ml 
of PGIn from a standard dose response curve. 20 
controls had a geometric mean value of 0.39 ng/mg 
vascular tissue (95% confidence limits 0.23, 0.67). 
The geometric mean value of PGI2 generation from 
6 patients with active SLE nephritis and GT was 
0.24 ng/mg vascular tissue (p <0.005). In 2 pa- 
tients thrombi disappeared after defibrination 
with ancrod; serial studies showed return of PGI? 
generation toward normal. We conclude that fail- 
ure to generate PGI2 from plasma is important in 
the genesis of GT. 


@ 46 

CONGENITAL NEPHROTIC SYNDROME: ABSENCE OF GLOMER- 
ULAR BASEMENT MEMBRANE (GBM) HEPARAN SULFATE (HS). 
David J. Klein,* Theodore R. Oegema,* David M. 
Brown, and Robert L. Vernier. Univ. of Minn. 
Depts of Orth. Surg., Biochem., Lab. Med.-Pathol., 
and Pediatrics, Minneapolis, Minn. 

Anionic sites in the GBM are important in main- 
taining a barrier to filtration of plasma macro- 
molecules. In this study the distribution of neg- 
atively charged sites are compared in normal (NK) 
and congenitally nephrotic (CNS) kidneys using 30u 
sections processed as previously described (J. 
Histo, Cyto. 28:441, 1980) and incubated in 0.5% 
polyethyleneimine(PEI) prior to preparation for 
electron microscopy. Alternate sections of NK 
were pre-incubated in highly purified chondroitin- 
ase-free heparitinase (HEP). Mature glomeruli (G) 
from fetuses, normal infants, and adults demon- 
strated a regular array of PEI+ 20 nm sites at 50 
nm intervals in the lamina rara externa (LRE) and 
larger less regular sites in the lamina rara in- 
terna (LRI) and mesangium (M). Immature fetal G 
had fewer and less regularly spaced PEI+ sites. 

In G from 4 patients with CNS only rare sites were 
visible within LRE or LRI and reduced sites in M. 
HEP treatment of NK removed LRE sites. In addi- 
tion the guanidine-zwittergent extract of G from 
NK, after CsCl gradient centrifugation, showed one 
band on cellulose acetate electrophoresis which 
co-migrated with HS standard. 

This work demonstrates anionic sites rich in HS 
in human GBM appearing by 20 wks gestation and 
their striking absence in CNS, thus suggesting 
failure of development of HS charge sites as the 
basis for CNS. 

(Supported by Grants from NIH, AM-25425, AM-176 
97 and the Juvenile Diabetes Foundation.) 
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THE EFFECT OF CHRONIC a-GLYCOSIDASE INHIBITION ON 
DIABETIC NEPHROPATHY IN THE db/db MOUSE. Stanley 
Lee, M.D., Univ. of AZ Dept. of Int. Med., 
Tucson, Arizona. 

The genetic diabetic mouse C57 BLKsJ db/db is 
characterized by progressive obesity, hypergly- 
cemia, hyperinsulinemia, and widespread pathologic 
changes. Acarbose, a potent a-glycosidase inhib- 
itor, decreases post-prandial hyperglycemia when 
administered with food. Four groups of (6) dia- 
betic mice, aged 5 weeks, received Acarbose, pre- 
pared as a drug/food mixture, containing 10 mg/ 
100 gm (A-10), 20 mg/100 gm (A~20) and 40 mg/100 
gm (A-40). Controls received normal mouse chow 
(sham preparation). Treatment period was 10 
weeks. 

Acarbose had no effect on food intake or 
growth. Controls and A-10 exhibited a progress- 
ive increase in water intake, consistent with 
heavy glycosuria (Controls 1.340.09 gm/day). 
Groups A-20 and A-40 consumed less water through- 
out the study and had less glycosuria (A-40 0.72 
0.1 gm/day). Fasting blood glucose at weeks 4, 8 
and 10 were similar in drug treated and control 
groups. Immunopathologic examination of the kid- 
neys showed significant amelioration of glomerular 
mesangial immunoglobulin deposition in groups A-20 
and A-40. Morphometric analysis of glomerular me- 
sangial thickening by light microscopy showed sig- 
nificantly less disease in groups A-40 as compared 
to controls. 

Acarbose improves metabolic control in geneti- 
cally diabetic mice, and produces a dose dependent 
amelioration of the diabetic nephropathy. a- 
glycosidase inhibition may be a useful adjunctive 
therapeutic modality for blood glucose control in 
diabetes mellitus. 


SKIN BIOPSY AND IGA-ASSOCIATED GLOMERULONEPHRIT- 
IDES. Farhad Moatamed, Edward T. Zawada, James B. 
Stinson, and German Ramirez. VA Med. Center and 
Depts. of Pathology and Medicine, University of 
Utah, School of Medicine, Salt Lake City, Utah. 

To investigate the value of skin biopsy in Igå- 
associated glomerulonephritis, this study was con- 
ducted. During 1977-1980, among 380 renal biop- 
sies, 38 cases of IgA-associated glomerulonephri- 
tis were diagnosed. Fifteen of these patients had 
concomitant skin biopsies from two sites: sun and 
nonsun-exposed. All of these fifteen patients had 
the following criteria: 1) hematuria, 2) No evid- 
ence of systemic lupus erythematosus, 3) lack of 
evidence for Henoch-Schoenlein syndrome, and 4) no 
liver cirrhosis or alcoholic abuse. Immunofluor— 
escent study of the renal and skin biopsies showed 
IgA in the mesangium of 211 biopsies and no IgA in 
skin biopsies except for one. The patients with 
Igd-associated glomerulonephritis reported in the 
literature and our patients are categorized into 
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Berger’s “Henoch-Schoenlein Gross Mucocutaneous 
lesion 4Renal failure 5Renal mesangiun ©Cutaneous 
blood vessels 7Glomerular, vascular and intersti- 
tial sclerosis. 

The results of this study indicate that skin bi- 
opsy is not helpful in making the primary diagno- 
sis of the IgA-associated glomerulonephritis, how- 
ever, it may differentiate the subclinical forms. 


ACUTE TUBULAR NECROSIS IN HEPATORENAL SYNDROME: AN 
ELECTRON MICROSCOPIC STUDY. Anil K. Mandal, Martha 
Lansing, and Aly Fahmy. Department of Medicine and 
Pathology, VA Medical Center and University of 
Oklahoma, Oklahoma City, Oklahoma 

Renal pathology in hepatorenal syndrome (HRS) 
has remained undefined. This report describes 
light and electron microscopy (LM and EM, respec- 
tively) of kidneys from five cases with HRS. Kid- 
neys were removed from 30 to 120 minutes after 
death. Urinary sodium (UNat+), potassium (Uk+), so- 
dium/potassium ratio (UNat/Uk+) and osmolality 
(Uosm) were determined. These were compared with 
those obtained from the charts of seven patients 
with ischemic acute renal failure (ARF). LM showed 
acute tubular necrosis (ATN) in all cases. EM con- 
firmed necrosis of proximal tubules and revealed 
tubular basement membranes disruption suggesting 
ischemic type of ATN. Other EM findings such as 
coalesence or fragmentation of the microvilli, 
calcification of the mitochondria or fibrosis of 
the necrotic cells differentiated between revers- 
ible and irreversible ATN. Urinary values except 
Uosm were significantly different between HRS and 
ARF: UNat+(11+1 vs 55+9 mEq/L; P<.01), Uk+(50+7 vs 
27+4 mEq/L; P<.01), UNa/Uk+(.26+.04 vs 2.47+.68; 
P<.01), and Uosm (336+30 vs 355+32 mOsm/kg; P>.05). 
These results indicate that ATN of variable sever-. 
ity like that in ischemic ARF is the pathologic 
basis of renal failure in decompensated cirrhosis. 
Glomerular lesions were infrequent (1 in 5) and 
did not seem to have contributed to renal failure. 
Low UNa+ accompanied by low Uosm is consistent 
with ATN in this clinical setting. 


CLINICAL SIGNIFICANCE OF MESANGIAL IgM DEPOSITS IN 
THE IDIOPATHIC NEPHROTIC SYNDROME.V. Pardo,I. Ries- 
go*,G, Zilleruelo* and Jose Strauss.Lab.Serv.V.A. 
Hosp. and Depts of Pathology & Pediatrics.U.Miami, 
Florida. 

A subgroup of nephrotic patients with mesangial 
IgM deposits and minimal glomerular lesions or dis- 
cretemesangial proliferation(MIgM) has been individ 
ualized but clinical significance has not been es- 
tablished. We reviewed data in 35 patients to de~- 
termine the role of biopsy diagnosis in estimating 
response to therapy and prognosis. 

Forty biopsies from 35 patients were studied. 
Four cases had iterative biopsies; in 2 IgM was 
absent in one of the biopsies and in another there 
was a proliferative and sclerosing glomerulonephri- 
tis in the second sample. MIgM deposits were dif- 
fuse in 25(65%) and focal in 14(35%). Mesangial C3 
was also present in 14 (35%) and electron dense 
deposits in 9 (21%). 

Age ranged from 11 months to 69 y., median 10y. 
Median follow up was 5 y, and resulted in 20 cor- 
ticoresponders (572) ,9 corticodependents(25%) and 7 
corticoresistant(20%). At last follow up there 
were 23 proteinuric patients(652) however only one 
developed renal failure. 

Seventeen cases of idiopathic nephrotic syndrome 
with minimal changes and negative IF were used as 
controls, Median follow up was 9y. with 8 corti- 
coresponders (47%), 6 corticodependents (30%) and 
3 corticoresistants (172). 

We conclude that there is no difference in res- 
ponse or outcome in the vast majority of these 
patients with MIgM compared to those without Im- 
munoglobulins and the establishment of a clinico- 
pathologic entity is questionable. 
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CHARACTERIZATION OF INTERSTITIAL (IC) MONONUCLEAR 
CELL (MC) INFILTRATES IN RENAL ALLOGRAFTS (RA): 
INCREASED RATIO OF T8/T4 IN INTERSTITIAL REJECTION 
(IR). Jeffrey L. Platt, Tucker W. LeBien, and 
Alfred F. Michael*. Dept. of Pediatrics, Labor- 
atory Medicine and Pathology, University of Minne- 
sota, Minneapolis, Minnesota. 

+ MC infiltrates in 30 RA, 3 donor kidneys and 
peripheral blood MC were identified by monoclonal 
antibodies with specificity for T cells (OKT3), 
helper/inducer cells (OKT4), suppressor/cytoxic 
cells (OKT8), B cells (BA-1) and monocytes and null 
cells (OKM1) using FITC F(abl)2 double fluoro- 
chrome indirect immunofluorescence. DNA staining 
with ethidium bromide enabled precise quantitation 
of interstitial cells in 30-55 fields per section. 
In tissue from 22 patients with IR, most identifi- 
able IC were T cells (X = 35; range 23-56%). The 
ratio of T8/T4 was 1.3-5.7 (X = 3.2); .5-10% of IC 
were BA-~1+ and 5.3-30% (X = 15) were Mi+. These 
relative proportions did not correlate with sever- 
ity of rejection nor distinguish acute from chron- 
ic. In 6 RA with interstitial nephritis (IN), 
lacking evidence of IR (including 3 with cyclo- 
sporin A toxicity), 4.5-48% (X = 23%) of IC were T 
cells, T8/T4 = .5-1.4 (X = .82), .2-3% of IC were 
BA-1+ and 4,8-27% (X = 14) Ml+. 2 RA with neither 
IN nor IR had 3.3 and 12% IC T cells; T8/T4 = .8 
and 1.0, 0 and 4% BA~1+ and 7.6 and 16% Ml+. In 3 
normal donor kidneys, 2.9% of IC were T cells; T8/ 
T4 = .60; BA~l = .1%, Ml = 2.9%. The proportions 
of MC in blood did not predict those in tissue. 

In conclusion MC can be accurately quantitated in 
tissue sections. IC infiltrates in IR are mainly 
T cells of which most are T8+. T8+ MC may be 
important mediators of IR. 


@ 34 
TREATMENT OF LUPUS (SLE) GLOMERULONEPHRITIS (GN) 
BY DEFIBRINATION WITH ANCROD. V. E. Pollak, 
S. K. Kant, H. I. Glueck,* M. A. Weiss,* and 
A. K. Dosekun.* Depts. of Medicine and Pathology, 
University of Cincinnati, Cincinnati, Ohio. 
Thrombosis and subendothelial deposits occur in 
glomeruli in +50% of renal biopsies from SLE pa- 
tients with proliferative GN; glomerular thrombo- 
sis led to glomerular sclerosis (Kant KS et al, 
Medicine 60:71,1981). Yet anticoagulant treatment 
has been unsuccessful in established human and 
experimental GN. Ancrod produces defibrination in 
vivo by converting fibrinogen to an unstable 
fibrin. Ancrod treatment improved renal function 
and decreased glomerular fibrin deposition in ex- 
perimental immune complex GN (Thomson NM et al, 
Clin Exp Immunol 20:527,1975). To test the ef- 
fects of defibrination in human GN, ancrod was 
given for 14 days to 6 patients with SLE and pro- 
liferative GN, with glomerular fibrin, thrombi 
and crescents; all had impaired and deteriorating 
renal function. Plasma fibrinogen levels de- 
creased to <50 mg/dl with no bleeding. Elevated 
Factor VIII and von Willebrand factors normalized, 
as did preexisting in vitro platelet hyperaggre- 
gation. Without altering prior prednisone.or 
immunosuppressive therapy renal function began to 
improve by 6 days. Serial renal biopsies before 
and an average of 3 weeks after starting defib- 
rination showed an improvement in crescents (mean 
score 1.2 to 0.5) and in glomerular thrombi (mean 
2.4 to 0.4) with little change in glomerular 
sclerosis. Controlled defibrination with ancrod 
is safe in immune complex GN, even with renal 
failure, and results in rapid effects on renal 
function and glomerular fibrin. 


MINIMAL CHANGE NEPHROTIC SYNDROME (MCNS): AN AUTO- 
IMMUNE DISEASE? Jerry M., Phillips*, Leticia U, 
Tina, Pedro A. Jose, Zoe L. Papadopoulou, & Philip 
L. Caleagno. Depts. Pediatrics & Pathology, 
Georgetown Univ. Med. Ctr., Washington, D.C. 


The presence of low-level autoantibody (AAb) 
activity and circulating immune complexes (CIC) 
were demonstrated in 15 MCNS and 5 mesangial pro- 
liferative glomerulonephritis (MesPGN) patients 
with biopsy proven disease, 

AAb activity was typed by immunofluoresence (IF) 
against a panel of normal cadaveric human tissues 
and the CIC were detected by Clq and Raji assays. 
Individual CIC were isolated by polyethylene 
glycol precipitation followed by sedimentation on 
sucrose gradients. Each individual CIC was acid 
dissociated and the recovered antibodies tested 
for AAb activity by IF against the tissue panel. 

AAb activity was detected in 11/15 MCNS and 5/5 
MesPGN patients. In the MCNS group, 9/11 AAb 
positive sera also contained CIC which had corres- 
ponding AAb activity (3/9 directed against smooth 
muscle and 6/9 directed against kidney tubular 
antigens). The MesPGN group all reacted against 
kidney basement membrane antigens but no other 
tissue antigen. Of these 3/5 sera contained CIC 
with corresponding AAb activity. 

The presence of these AAb's and their involve- 
ment in the formation of CIC may indicate their 
role in initiating a primary immunological insult 
to the patient's kidney. 


AMYLOID A PROTEIN-RELATED RENAL AMYLOIDOSIS IN 
DRUG ABUSERS. Jack Rubenstein,* Steven N. Eman- 
cipator,* Lois A. Katz, Helen Feiner, and Gloria 
R. Gallo, Dept. of Med. and Dept. of Path., N.Y. 
Univ. Med. Ctr, N.Y., N.Y. 

Amyloid A protein was found by immunofluor- 
escence in the kidneys of four drug abusers who 
recently presented with the nephrotic syndrome. 
All patients were chronic (10-30 year) users of 
cocaine, heroin and methadone (i.v., S.C., and 
P.O. routes) and all had multiple skin infec- 
tions and ulcers with extensive scarring. Lymph- 
edema was found in the upper extremities of three 
patients, Proteinuria varied from 5-40 grams/2h 
hours, and was accompanied by hypoalbuminenia 
(1.8-2.8 g/dl), pedal edema, and moderate renal 
insufficiency (serum creatinine 1.5-4.0 mg/dl) in 
all. One patient was polyuric and displayed fea- 
tures of adult-onset Fanconi's syndrome. 

By immunochistologic examination, all patients 
were found to have bright (3-4+) amyloid A pro- 
tein staining in glomeruli, tubular basement mem- 
branes, renal vessels, and interstitium. Stain- 
ing for AA protein was performed by an indirect 
method, using rabbit anti-AA protein and fluores- 
cein-conjugated goat anti-rabbit: IgG....Control 
slides did not show staining. Immunoglobulin 
heavy and light chain determinants were found in 
trace amounts or were absent. Routine light and 
electron microscopy revealed typical glomerular 
amyloidsosis as well as peritubular and intersti- 
tial deposits. Necropsy studies in one patient 
revealed amyloid in a secondary distribution. 

AA protein-related amyloid disease is an impor- 
tant cause of nephrotic syndrome in chronic nar- 
cotic abusers. 
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EVIDENCE FOR THE IN SITU ORIGIN OF POSTSTREPTOCOC- 
CAL GLOMERULONEPHRITIS. Gene Seligson, Kurt Lange, 
William Cronin*. Lenox HITT Hospital, Renal Section 
Dept. of Medicine, New York, N.Y. 

Endostreptosin (ESS) is a cytoplasmic antigen of 
Group A streptococci. It is probably the causative 
agent of poststreptococcal glomerulonephritis. (SAGN) 
The GBM of renal biopsies obtained from 22 patients 
with SAGN within the first 10 days of symptoms 
stained segmentally with FITC-IgG from patients con- 
valescent from SAGN (CSAGN). Identical staining 
could be achieved using sera of rabbits immunized 
with either crude ESS obtained after mechanical 
disruption of streptococci and removal of cel] wall 
elements, ESS isolated by chromatography on Biogel 
P100, or ESS purified by affinity chromatography. 
Staining of these biopsies was prevented when the 
staining CSAGN sera were preabsorbed with crude ESS 
or ESS purified by affinity chromatography. CSAGN 
FITC-IgG staining could be blocked by incubation of 
sections with unlabelled sera of ESS immunized rab- 
bits and vice versa. Staining was not prevented by 
incubation with intact Group A streptococci or 
Supernatants of other bacteria. The antigen, ESS, 
can be localized segmentally on the subendothelial 
side of the GBM by ferritin-labelled ESS-Abs. After 
approximately 10 days of symptoms, the presence of 
naked ESS on the GBM or in the mesangium can no 
longer be detected since the patient's antibody has 
saturated the planted ESS and has formed in situ 
complement binding immune complexes with it. In the 
early phase, antigen (ESS)-Ab complexes within the 
GBM can be distinguished from still naked antigenic 
sites by fluorescein vs. rhodamine markers. Thus the 
probable pathogenesis of SAGN is immunologic injury 
from in situ immune complex formation. 


@ 47 
DENSE DEPOSIT DISEASE (DDD): NEW PATHOLOGIC AND 
CLINICAL FEATURES. Richard Sibley and Youngki Kim. 
Univ. of Minn., Dept. of Laboratory Medicine and 
Pathology and Pediatrics, Minneapolis, Minnesota. 
Kidney tissues from 14 patients (pt) with the 
diagnosis of DDD were studied by light (LM), elec- 
tron (EM) and immunofluorescence (IF) microscopy. 
All had diffuse or focal ribbon-like intramembra- 
nous dense deposits and dense mesangial and tubular 
basement membrane (TBM) deposits by EM, and C3 
deposition along glomerular basement membrane (GBM) 
and within mesangium (C3 railroad tracks and mesan- 
gial rings) by IF as previously reported (Lab. 
Invest. 40:474, 1979). By LM they were divided 
into 3 subtypes: 1) Membranoproliferative glomeru- 
lonephritis (MPGN), characterized by mesangial pro- 
liferation with lobular accentuation and chromo- 
philic ribbon-like GBM's, was found in 9 pts. Six 
had nephrotic syndrome, 1 acute nephritic syndrome, 
1 RPGN and 1 asymptomatic proteinuria at time of 
biopsy; 2) Focal segmental necrotizing glomerulo- 
nephritis (FNGN) and acute interstitial nephritis 
(AIN), characterized by segmental fibrinoid 
necrosis (12-30%) and segmental epithelial cres- 
cents (12-50%)and extensive interstitial mononu- 
clear cell infiltration with tubular damage, was 
found in 4 pts. GBM changes of DDD were parames- 
angial and inconspicuous in 3 and mild in 1. These 
pts. presented with "acute nephritic" syndrome, 
likely related to the severe AIN; 3) Minimal dis- 
ease characterized by mild segmental mesangial 
proliferation and paramesangial GBM changes of DDD 
in 1 pt. presenting with asymptomatic hematuria 
and proteinuria. In summary, DDD may present with 
several different clinical and pathologic patterns, 
including an acute nephritic syndrome usually 
associated with FNGN and AIN. 
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THE PATHOLOGY OF PEDIATRIC IgA NEPHROPATHY 
(BERGER'S DISEASE): A retrospective review based on 
47 biopsy cases. Fred G. Silva. Southwest Pediatric 
Nephrology Study Group. 

Renal biopsies from 47 patients (ages 5-18) with 
glomeruli exhibiting predominant IgA deposits by IF were 
reviewed. By light microscopy (LM), there were 3 
patterns: I. Normal glomeruli (12/47), IA. Mild 
mesangial hyperceliularity (16/47), IIB. Severe mesan- 
gial hypercellularity (4/47), and III. Mesangial hypercell- 
ularity with superimposed focal segmental proliferation 
+/or sclerosing glomerulonephritis (14/47). Tubulointer- 
stitial (TI) changes were present in 45% of Groups I and 
Il, and 79% in Hl. IF studies showed IgA in 100%, IgG in 
70%, IgM in 50%, C3 in 85%, C4 in 50%, Clq in 20% of 
the cases. Properdin was present in 14%, and fibrin(o- 
gen) in 50% of biopsies so studied. Most immune 
deposits occurred in the mesangium. In 1/4&th, linear or 
finely granular capillary wail staining, mostly parame- 
sangial, was also noted. The presence or absence, 
intensity or location of immunoreactants in glomeruli did 
not correlate well with glomerular patterns. Deposits of 
immunoreactants in tubular basement membrane and 
arterioles (14% of biopsies) (I, H and IID) did not correlate 
with TI changes. Electron microscopy (EM) confirmed 
mesangial/paramesangial deposits in 93% of biopsies and 
demonstrated peripheral capillary wall changes (occa- 
sional subendothelial, subepithelial, and intramembra- 
nous deposits and rarefaction, splitting and thinning of 
GBM) mostly in biopsies with group III changes (12/14 pts 
with III, whereas only 5/33 patients with I and II had 
glomerular capillary wall changes). Our studies indicate 
that focal segmental proliferative +/or sclerosing glom- 
erulonephritis (III) and TI lesions are commonly found in 
pediatric IgA nephropathy and suggest that glomerular 
peripheral capillary wall changes by EM may be a 
harbinger of more severe and potentially progressive 
glomerular changes. 


LYMPHOBLASTIC TRANSFORMATION IN PATIENTS CHANGING 
FROM HEMODIALYSIS (HD) TO CONTINUOUS AMBULATORY 
PERITONEAL DIALYSIS (CAPD). Satwant Singh, P. E. 
Hurtubise,* J. B. Michael,* A. J. Pesce,* and 

V. E. Pollak.” V. A. Medical Ctr. and Univ. of 
Cincinnati Medical Ctr., Cincinnati, Ohio. 

In the uremic state there is diminished lympho- 
cyte responsiveness to mitogens; it is not affect- 
ed by HD. It has been suggested that low molecu- 
lar weight inhibitor(s) retained in serum may 
cause suppression of lymphocyte responsiveness in 
uremia. We tested this hypothesis in paired 
studies of 3 day Concanavalin A induced lymphocyte 
transformation in 7 patients with chronic renal 
failure, studied successively while undergoing two 
forms of treatment (a) during long-term stable HD; 
and (b) later, 3 months after starting CAPD. 
Lymphocytes were cultured in pooled normal human 
serum (PNHS) and in autologous serum (AS). 

During HD the lymphocyte response was invari- 
ably significantly less when patient cells were 
cultured in AS than when cultured in PNHS (ratio 
AS:PNHS = 0.75 + SD 0.10). Thus patient serum had 
an inhibitory effect. During CAPD the ratio 
AS:PNHS increased in all patients (A = 0.31 + SD 
0.29). These observations are consistent with the 
concept that an inhibitor present in uremic serum 
suppresses lymphocytic transformation, and that 
this inhibitor is removed by CAPD. Improvement in 
lymphocyte responsiveness could not be attributed 
to phenotypic alteration in suppressor T cells, 
as the ratio between suppressor (OKT 8 positive) 


` and total lymphocytes did not change. 
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TALWIN ADDICT NEPHROPATHY. Irene Stachura, 
Subramonian Jayakumar and Pradip Teredesai. 
Departments of Pathology and Internal Medicine, 
Pittsburgh University Medical School, Pittsburgh, 
Pennsylvania. 

Three patients with 2-3 year history of Talwin 
addiction (intravenous injections of crushed 
tablets of Talwin 50, dissolved in hot water or 
intravenous injections of Talwin lactate for 
parenteral use) developed Membranoproliferative 
glomerulonephritis type I. Ages of the patients 
ranged from 21 to 35 years; two patients were 
females and one patient was male. Clinical 
presentation included nephrotic syndrome with 
microscopic. or gross hematuria. In addition one 
patient developed hypertension. Tissue studies 
showed 1+ to 4+ mesangial and subendothelial 
deposits of immunoglobulins (predominantly IgM) 
and complement components C1Q, C3 and Ch with 
focal reduplications of glomerular basement 
membranes. Glomerular C3 receptor studies 
performed on one patient showed diffuse loss of 
receptor. activity correlating with localization 
of immune deposits. Serum studies showed low 
levels of C3 and elevated levels of IgM (> 2SD) 
(3 patients) and circulating immune complexes 
(2 patients). Repeated blood and urine cultures 
were negative. Immune mechanisms may be 
involved in the pathogenesis of Talwin addict 
nephropathy. 


ATHEROEMBOLIC (AE) GLOMERULOPATHY. Sarah Stone,* 
Donald C. Houghton and David A. McCarron. Oregon 
Health Sciences University, Portland, Oregon. 

The kidney biopsies of three patients with AE 
renal disease were examined with particular 
attention given to the glomerular changes. In 
each case, the clinical presentation was 
compatible with AE disease and the biopsy 
contained many typical AE arterial lesions. 

While chronic ischemic changes predominated in 
all cases, evidence of acute glomerular injury was 
present in two. In Case 1, primary glomerular AE 
lesions were found, In addition, focal membrano- 
proliferative glomerulonephritis-like capillary 
wall changes were also evident. Thrombotic as 
well as AE arterial lesions were associated with 
clinical evidence of mechanically induced 
hemolytic anemia during an episode of multisystem 
atheroembolization. In Case 2, bi-convex clefts 
similar to those in the arterial lesions were 
found within macrophages in numerous glomerular 
capillaries, suggesting seeding from incompletely 
obstructive AE lesions in larger vessels. 

These findings suggest that acute glomerular 
injury is more common in AE disease than previous 
reports indicate. Widespread atheroembolization 
may have precipitated transient microangiopathic 
hemolytic anemia that contributed to the 
glomerular insult. Glomerular changes may provide 
a clue to the presence of AE disease that is not 
otherwise evident in a renal biopsy. Furthermore, 
because crystalline clefts remain in the affected 
artery indefinitely, coexistence of recent 
glomerular atheroembolization or changes of local 
intravascular coagulation may serve as markers of 
active AE renal disease. 
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IATROGENIC RENAL DISEASE. Benjamin C. Sturgill. 


University of Virginia, Department of Pathology, 
Charlottesville, Virginia. 

Recent advances in medicine have brought not 
only improvements in diagnosis and treatment, but 
also an increased risk of undesired complications. 
As a result, iatrogenic renal disease is seen with 
increasing frequency. Vascular surgery and arteri- 
ography have made atheromatous emboli, formerly an 
autopsy curiosity, a recognized cause of acute 
renal failure. Interstitial nephritis may be in- 
duced by an array of medications including antibi- 
otics, diuretics, anti-convulsants, anti-inflamma- 
tory drugs and others. Jejuno~ilial by-pass 
surgery for obesity may lead to oxalate induced 
renal damage and failure. Methyl CCNU and related 
antitumor agents produce a distinctive nephropathy 
which is dose related. A ventriculojugular shunt 
for hydrocephalus may become infected and cause 
a distinctive immunologically mediated and re- 
versible glomerulopathy. Gold therapy induces a 
membranous glomerulopathy and nephrotic syndrome 
in patients with rheumatoid arthritis. 

Eight (8) exemplary cases of iatrogenic renal 
disease including clinical history, histology and 
ultrastructure will be presented. A bibliography 
of iatrogenic renal disease will be available at 
the poster site. 


Pathophysiology of Acute 


Renal Failure 


EFFECT OF ISOLATED CHOLEMIA (C) ON SYSTEMIC HEMO- 
DYNAMICS (HD) AND KIDNEY FUNCTION IN CONSCIOUS 
DOGS, U. Alon*, M. Berant*, D. Mordochovitz*, 

M. Hashmonai* and O. S. Better*. Rambam Hospital 
and Technion Faculty of Medicine, Haifa, Israel. 
(intr. by J.C.M. Chan) 

The susceptibility of jaundiced patients to 
shock and acute renal failure has not been clar- 
ified. We used the dog with choledochocaval 
anastomosis (CDCA) to elucidate the effect of C 
on the cardiovascular-renal system. CDCA re- 
sulted in extreme hyperbilirubinemia (mean 60 
mg/dl) with normal liver function tests. Studies 
were performed on the same conscious dogs before 
(N) and 14 d after CDCA (C) (m=6). 


RESULTS: Map mmHg PVR CL 
N 118+ 8 510+78 0.24+0.05 
C = 98413 417431 0.24+0.04 
P  <0.005 <0.01 NS 


(PVR - Peripheral vascular resistance mmHg/1/min/ 
Kg. CI = Cardiac index 1/min/kg). Mean pressor 
and natriuretic responses to extracellular vol- 
ume expansion were blunted during C (p<0.05). 
Maximal urinary osmolality decreased during C, 
1911+322 to 711+137 mosm/kg, @<0.001) whereas 

CIN and C pay remained normal in these dogs. Dir- 
ect intrarenal infusion of bile (diluted 1/10 
with saline) in an additional group of 6 an- 
esthetized dogs resulted in a fourfold increase 
in mean FEya as compared with the contralateral 
kidney (p<0.05). 

CONCLUSION: C adversely affects the kidney in- 
directly by impairing HD and directly by inter- 
fering with tubular function. Such factors could 
contribute to the susceptibility to shock and 
renal failure of patients with obstructive jaun- 
dice even before the onset of liver injury. 


@ 61 

GLOMERULAR ANGIOTENSIN (AII) RECEPTORS ARE NORMAL 
IN ACUTE RENAL FAILURE (ARF), A.Bellucci* and B.M. 
Wilkes, Div. of Nephrology & Rypertension, North 
Shore Univ. Hospital, Manhasset, N.Y. 

Recent observations suggest that glomerular 
responses to AII are altered in ARF. The following 
protocol was devised to test the hypothesis that 
AII binding to the glomerulus is altered in ARF. 
Rats maintained on a standard diet were injected 
with either mercuric chloride (4.5 mg/kg,s.c. ,N=6) 
or normal saline (N=12) following a 12h dehydra- 
tion. ARF was documented 24h after mercury injec- 
tion by a rise in serum creatinine (normal, 0.55 t 
0.04; ARF, 3.43 È 0.63, p<.001) and BUN (normal, 
16.2 t 0.56; ARF 70.6 4 12.2, p<.001). The binding 
of 1125-arzr to isolated glomeruli (purity >95%) 
was studied at 24°C. The rate of association (ką) 
was identical in both groups (normal, 1.87 £ 0.05 
x 109M; ARF, 1.98 t 0.12 x 109M). Similarly, the 
rate of dissociation (k4) of AII from equilibrium 
with its receptor was identical (normal, 3.31 + 
0.27 x 1072 min™l; ARF, 4.28 Ê 9.71 x 1072 min™4). 
The equilibrium constant (Kp) was virtually iden- 
tical in normal rats and in rats 24h after 
mercuric chloride-induced ARF (normal,1.77 x 10711 
M; ARF, 2.16 x 10711). when 5.5 x 107l1m 1125-arr 
was added to the incubation medium, equilibrium 
was reached by 15 min in both groups and was vir- 
tually identical (normal, 11.5 Í 1.1 £M/mg; ARF, 
10.8 t 0.5 fM/mg). We have demonstrated that a 
high affinity binding site for AII in the glomeru- 
lus is unchanged in mercuric chloride-induced ARF. 
Altered glomerular responses to AII in nephrotoxic 
ARF are not due to altered binding to glomeruli. 
The data suggest that the defect in glomerular 
responses to AII must be distal to the AII 
receptor. 


@ 29 

EFFECT OF NETILMICIN (N) PRETREATMENT ON RENAL 
CORTICAL GENTAMICIN (G) CONCENTRATION AND G 
NEPHROTOXICITY. William M. Bennett, W. Clayton 
Elliott, David N. Gilbert® and Donald C. 
Houghton. Division of Nephrology, The Oregon 
Health Sciences University, Portland, Oregon. 

In rats, N is known to cause only minimal 
nephrotoxicity in vivo, and to decrease G uptake 
by renal cortical sTices in vitro. To determine 
if N pretreatment reduces renal cortical G 
concentration ([G]) and G-associated renal 
dysfunction in vivo, we pretreated 40 male F344 
rats with N, 60 mg/kg/day for 10 days. N did not 
alter serum creatinine (Scr) from control and 
caused no tubular necrosis in spite of high renal 
cortical concentrations (32394682 [SD] ug N/g 
cortex). Subsequent G, 40 mg/kg/day for 3-14 
days, caused significantly earlier dysfunction as 
indicated by Scr, renal histology and in vitro 
renal cortical uptake of PAH and NMN, aS well as 
higher mortality (63% versus 0%) compared to non- 
pretreatment rats (p<.05). Peak [G] was not 
altered by N (1374196 versus 14774427 ug G/kg 
cortex). 

These results indicate that pretreatment with 
relatively nontoxic aminoglycosides may increase 
the likelihood of G nephrotoxicity, possibly by 
overloading liposomes prior to G administration. 
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AMELIORATION OF URANYL NITRATE (UN) ACUTE RENAL 
FAILURE (ARF) BY CONVERTING ENZYME INHIBITOR (CEI) 
AND PLASMA VOLUME EXPANSION (PVE). R.C. Blantz. 
and L.C. Gushwa*. Univ. of Calif., San Diego and 
VA Medical Center, La Jolla, Calif. 

ARF which results from UN administration (25 mg/ 
kg) is due to 1) transepithelial backleak of sol- 
utes and 2) reductions in the glomerular permeabil- 
ity coefficient (L A) (J Clin Invest, 1975}. We 
measured nephron (Sngfr) and kidney glomerular fil- 
tration rate (GFR) and the determinants of glomer- 
ular ultrafiltration in control hydropenic tH) and 
control PVE rats (PVE). H rats were evaluated 4 
hrs after UN (H-UN) and rats either or both pre- 
treated with CEI (H-UN+CEI) and receiving 2.5% PVE 
3 hrs after UN administration (PVE-UN) and (PVE-UN 
+CEI) to determine if CEI or post-UN PVE dimin- 
ished the effect of UN upon L A, sngfr and plasma 
flow (rpf). +=p<0.05 vs. H, " §=p<0.05 vs. H-UN, 
ésfiltration equilibrium. 


sngfr rpf LpA GFR 
(nl/min}) (nl/sec/mm Hg) (ml/min) 
H 3942 11748 0.084 .0085 1.14.04 
H-UN 2543+ 88410+ 0.035+.007+ 0.640.1+ 
H-UN+CET 2442+ 7448+ 0.06+.0098 0.4+.07+ 
PVE 64+35 264426§ 0.134.018 1.54 .05+§ 
PVE-UN 37428 1744165 0.094.028 0.84 .05+ 


PVE-UN+CEI 46+2§ 2124258 0.144.028 1.052.108 
The reduction in LpA with UN-ARF is functional 
or acutely reversible with either CEI pretreatment 
or PVE after the UN insult. CEI normalized L 
but not sngfr due to lower rpf related to volume 
losses. Only PVE post-UN normalized both L „A and 
sngfr to H values. LpA reduction in UN-ARF is 
functional in nature, mediated by intrarenal fac- 
tors such as angiotensin II, however, tubular back- 
leak persists as reflected by the lower GFR. 


IMPAIRMENT OF MITOCHONDRIAL (MITO) RESPIRATION 
(MR) AND CALCIUM (Ca ) KINETICS IN ISCHEMIC ACUTE 
RENAL FAILURE (ARF) ¢ PREVENTION BY IMPERMEANT 
SOLUTE (IS) AND Ca MEMBRANE BLOCKER. T.J, Burke, 
P.E. Arnold,* and R.W. Schrier. Dept Med, Univ 
Colo Hlth Sci Ctr, Denver, CO. 

Pretreatment with IS (Mannitol, M) or Verapamil 
(V) protected against norepinephrine (NE)-induced 
ARF. At 24h after NE (.75 ug/kg/min for 40 min), 
GFR was 4 ml/min in untreated control (C), 21 
ml/min in M and 27 ml/min in V dogs (p<.001). 
Studies were undertaken to examine if the protec- 
tive maneuvers altered MR and Ca kinetics. At 
24h, Mito Ca content (nmoles/mg) from C dogs was 
higher than in treated dogs (101 (C) vs 55 (M) and 
45 (V); both p<.005) and acceptor control (AC) 
ratio (ADP stimulated oxidative phosphorylation/ 
succinate stimulated respiration was lower in C 
dogs compared to treated dogs (2.5 (C) vs 4.2 (M) 
and 4.0 (V); both p<.05). Groyp analysis revealed 
a correjation between Mito Ca and ACR (p<.01). 
The Ca laden Mito with impajred respiration 
demonstrated an increased Ca release (nmoles 
Ca /mg/min) not observed in treated dogs (23, (C) 
vs 0.7 (M) and 0.3,(V); both p<.01). Mito Ca 
uptake (nmoles Ca /mg/min) was depressed in C 


dogs and normal in treated dogs (30 (C) vs 191 (M) 


and 178 (V); both p<.01). The protective effect 
of V indicates a role for intracellular Ca in 
the pathogenesis of ischemic ARF. The comparable 
beneficial effect of M suggests a similar protec- 
tive pathway perhaps by diminishing deleterious 
effects of cell swelling on MR and Ca kinetics. 
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THE EFFECTS OF LYSOZYME (LZM) ON RENAL FUNCTIONS 
AND MORPHOLOGY. Praveen N. Chander, & Steven C. 
Mohds. *New York Medical College, Dept. of Path., 
Valhalla, New York. 

Renal abnormalities, especially proximal tubular 
(PT) damage, occurs in man (Muggia,et.al.,Am J Med 
47:351, 1969 & Pruzanski,et.al., J Clin Invest 49: 
19641970) as well as rats (Klockars,et.al.,Cancer 
Res 34:47,1974) with monocytic & monomyelocytic 
leukemia associated with elevated serum LZM levels 
& LZMuria. To further elucidate renal damage with 
LZM & its pathogenesis, Sprague-Dawley rats (200g) 
were administered a single intraperitoneal injec- 
tion of hen egg white LZM in increasing doses (2 to 
300 mg/1.0 cc N.saline). Renal functions were 
studied over 6 hrs. followed by perfusion fixation 
of kidneys. Renal morphology was studied by light 
microscopy (LM) & electron microscopy (EM) using 
regular & colloidal iron (CI) stains. 

Creatinine clearance decreased progressively 
with increasing doses of LZM. Acute elevations of 


BUN (26-60 mg/dl), serum creatinine (1.0-2.0 mg/dl}. 


urinary (U) glucose (213-472 mg/dl), & U proteins 
(150-1600 mg/d1) were also noted. Patchy tubular 
necrosis & casts were present on LM. Multiple dense 
droplets & patchy brush border (BB) damage was seen 
in PT on EM. CI staining on LM & EM showed reduced 
staining of PTBB as compared to control animals in- 
jected with N. saline & Ovalbumin. Our data 
suggests that LZM, a polycationic (PC) protein 
(pI=11.0) of low molecular weight (13,900), induces 
acute renal damage &,more specifically, PT dys- 
functions. The latter may be due to a\nonspecific 
physical interaction of PC LZM with anionic gly- 
cocalyx (GX) of PTBB,and/or b) cleavage of un- 
known glycoprotein moeities of PTGX by LZM. 
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GENTAMICIN (G) NEPHROTOXICITY: CELLULAR CORRELATES 
OF PROTECTION. R. Cronin, K. Nix*, E. Ferguson*, 
and W. Henrich. VAMC and UTXHSC, Dallas, Tx. 

Whole kidney changes of G nephrotoxicity, but not 
those at the cellular level, are well described. 
This study examines the effect of G on renal excre- 
tion and renal cortex ion composition and Na+ pump 
activity (Na-K-ATPase) in normal rats and in strep- 
tozotocin (50 mg/kg i.v.) diabetic rats, which are 
protected against G nephrotoxicity. Subcutaneous 
G (30 mg/kg twice daily x 7 days) or saline was 
given to normal and diabetic groups of rats. The 
diabetic state alone compared to normals caused a 
greater kidney weight (.464.91 vs .34+.01 g/190 g 
body wt, o<.001), food intake (5342 vs 2912 g/day, 
p<.001), water intake (254+32 vs 30+3 ml/day, 
o<.001), urine flow (227426 vs 13+1 ml/day, 
p<.001), Na+ excretion (3.740.1 vs 1.640.1 mEq/day, 
p<.991), and creatinine clearance (1.9+0.1 vs 1.24 
0.1 ml/min, p<.001). After 7 days of G, creatinine 
clearance was lower in normal rats (9.5+09.1 vs con- 
trol 1.229.1 ml/min, p<.005), but not in diabetic 
rats (1.6+0.] vs 1,920.1 ml/min, NS). In normal 
rats, G caused a higher cortical Na+ (29.8+1.1 vs 
control 19.640.5 mEq/100 g fat free dry solids 
[FFDS], p<.091), €17(14.5+0.5 vs 8.9+0.3 mEq/100 g 
FFDS, p<.901), and Cat+(1.7+0.3 vs 9.7+.91 mM/100 
g FFDS, p<.001). No change in these ions occurred 
in G-treated diabetic rats. Cortical Na-K-ATPase 
activity was lower in normal rats after G (5.8+0.5 
vs 9.240.3 uM Pi/mg protein/hr, p<.001), but not 
in G-treated diabetic rats (7.7+9.1 vs 7.6+9.2 uM 
Pi/mg protein/hr, HS). 

Thus, G-induced changes in renal excretion and 
renal cortex ionic composition and Na+ pump 
activity are prevented by experimental diabetes. 
Anatomic and functional renal hypertrophy and 
solute diuresis may be factors in protection. 


PROTECTIVE EFFECT OF ORAL CLONIDINE ON THE COURSE 
AND MORTALITY OF HgCl INDUCED ACUTE RENAL FAILURE 
(ARF). G. Eknoyan, D. C. Dobyan, H. 0. Senekjian, 
R. E. Bulger. Baylor Coll. Med. & U. T. Med. 
School, Houston, Texas, 

Clonidine I.V. reduces the severity of ischemic 
and nephrotoxic ARF. To determine the effect of 
oral clonidine on the course of HgC1,-induced ARF 
(2 mg/kg s.c.) we studied 2 groups of 9 rats each 
kept in individual metabolic cages. For 5 days 
before HgCl, and throughout the study, one group 
(W) drank tap water, while the other (C) had clon- 
idine (5 mg/L) added to water. Mortality rate was 
77% in W vs 11% in C (p<0.001). Renal function 
was better preserved and recovered more rapidly in 
C following HgCl. (*=p<.01 or less): 

Day 1 2 3 4 5 
Cer C- 75+14* 45410 104+18* 320+46* 650+58* 
l/min W-145+14 29+11 48422 61413 130429 
FeNa C-1.24,2*11.241* 4.44.4*1.25+,5* .59+.08* 
%) W-2.5+.4 38.549 26.9411 4.44.3 3.941.6 

Structural changes were evaluated in 2 other 
comparable simultaneously studied groups. Both 
groups showed varying degrees of cell injury, but 
C rats had less damage with earlier evidence of 
regeneration. The pars recta in the outer medul- 
lary stripe had similar numbers of necrotic cells 
(NC) in C and W on Day 1. On Day 2 necrosis in W 
was almost total (9545%); but unchanged in C (86.5 
+8%). On Day 3 NC decreased to 3.343.2% (p<.02) in 
C, but remained high in W (69419%). On Day 4 C had 
more regenerating cells (9842% vs 3241%, p<0.001). 
This was also true for the pars recta in the inner 
cortical medullary rays. The results indicate that 
clonidine exerts a salutory effect on the course 
and mortality of ARF by providing protection of 
renal function and enhanced recovery. 
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PROTECTION FROM EXPERIMENTAL GENTAMICIN (G) TOXI- 
CITY BY DIETARY CALCIUM (Ca) LOADING. W. Clayton 
Elliott, David N. Gilbert,* Joan DeFehr,* WiTTiam 
M. Bennett and David A. McCarron, The Oregon 
Health Sciences University, Portland, Oregon. 

Ca has been reported to inhibit G binding and 
uptake across cell membranes. To examine the ef- 
fect of dietary Ca loading on G toxicity, we ad- 
ministered G, 40 mg/kg/day, to male F344 rats 
eating diets identical except for Ca carbonate 
content: normal (N) 0.5%, or high (H) 4% (by 
weight). There was no pretreatment difference 
between N and H groups in serum ionized Ca, inulin 
clearance, dietary intake as monitored by 24 hour 
urine excretion of sodium and total osmoles, or in 
vitro renal cortical slice uptake of PAH or NMN. 
Results after 10 days of treatment (meanstl SD): 


N Scr (mg/d1) S/M PAH S/M_NMN 
N 6 I4.5 £ T.6* 0.9 fF 0.1* 1:3 £ 0.1* 
H 6 1.4 + 0.4 6.9 + 1.2 3.3 + 0.4 


*p<.001 (Student's t-test). S/M = in vitro renal 
cortical slice to medium ratio of PAH or NMN after 
90 minutes of incubation in C&T medium. Mean S/Ms 
for untreated animals (n=11): PAH 6.2, NMN 5.9. 

Peak renal cortical G concentrations. ([G]) were 
not different: 856 (N) versus 897 (H) ug/g wet 
cortex. Also, in vitro renal cortical uptake of G 
from untreated rats was not affected by raising, 
[Ca] of C&T medium from 7.4 x 107" to 1.4 x 10° M 
(mean S/M G = 3.64 versus 3.92 after 90 minutes of 
incubation, p>.05, paired t-test). 

In summary, 1) dietary Ca loading is protective 
against G nephrotoxicity; 2) this effect is 
independent of alterations in renal cortical 
[G]. We conclude that the state of Ca balance may 
be an important determinant of G nephrotoxicity. 
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PLASMA RENIN ACTIVITY (PRA) IN GENTAMICIN NEPHRO- 
TOXICITY: ROLE OF TUBULAR DYSFUNCTION. E., Fernán- 
dez-Repollet and W.F, Finn, Dept. of Medicine, Uni- 
versity of North Carolina, Chapel Hill, N.C. 

A rise in PRA occurs with the development of 
gentamicin nephrotoxicity and appears to influence 
its severity. The mechanism responsible for this 
increase is not known. Since an early indicator 
of toxicity is an impaired urinary concentrating 
ability, the possibility exists that tubular fac- 
tors are somehow related to the increase in PRA. 

To investigate this, PRA (ng AlI/ml/hr), urine 
flow rate (V, ml/24 hrs/100 gBW), urine osmolality 
(Ugsm> mOsm/kg H 20), hematocrit (Hct, %) and body 
weight (BW, g) were determined in Sprague-Dawley 
rats prior to and during 3 wks of daily injection 
of Gentamicin (G), 67 mg/kg BW, or its vehicle (C). 


0 WK 1 WK 2 WK 3 WK 


Vosm © 1839+245 20504250 1713+96 1780+151 
G 1738487 13474+101*  8594138* 1502+185 
Vv C 4,540.7 4.320.7 4,640.3 3.940.6 
G 4,640.4 5.540.5 8.540.9% 5,340.7 
BW C 27945 342+8 380411 418414 
G 27244 32547 315+6* 351411 
Het C 4741 4741 4841 4841 
G 4842 46+1 5342* 4741 
PRA C 7.741.1 8.340.4 7.740.7 7,941.5 
G 9,241.0 13.341.7* 33.746.8*% 11.041.5 


Results are means + 1 SE, * p<0.02 C vs G 

The data indicate that the transient defect in 
urinary concentration is associated with intravas— 
cular volume depletion and elevation in PRA. The 
sequence of events suggests that PRA changes are 
determined by the severity of tubular dysfunction. 
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CONTRIBUTION OF INTRAVASCULAR VOLUME CONTRACTION 
(IVC) TO GENTAMICIN NEPHROTOXICITY. W.F. Finn and 
E. Ferndndez-Repollet. Department of Medicine, 
University of North Carolina, Chapel Hill, N.C. 

In the rat, acute renal failure (ARF) produced 
by gentamicin, 67 mg/kg BW/day, is marked by poly- 
uria. At 2 wks IVC occurs as evidenced by weight 
loss, hemoconcentration and elevation of the plasma 
renin activity. To assess the contribution of IVC 
to the functional abnormalities, Sprague-Dawley 
rats were studied before and after acute volume ex- 
pansion with 0.85% NaCl. Arterial blood pressure 
(ABP, mmHg), renal blood flow (RBF, ml/min) and 
inulin clearance (Cz,, ml/min) were determined. 
Glomerular capillary pressure (Pg, mmHg) was esti- 
mated by the stop-flow technique and total (Rr) 
and preglomerular (Rpre) vascular resistances (1 
dynes » sec) were calculated. The results are 
means + 1 SF. *denotes p<0.05 vs. control. 


CONTROL GENTAMICIN 
Pre Pre Post 
ABP 11243 90+9% 944+7% 
RBF 7.740.7 3.640.6* 6.4+0.8 
Rr 11.741.0 20.84+3.9% 11.5+1.0 
Pa 49.741.6 41,142.6* 41.443.0% 
Rpre 6.640.5 11.742.5* 6.641.0 


In addition, Cz, improved from 0.3410.10 to 
0.5640,12 (p<0.05) with volume expansion, although 
it remained substantially less than the control 
value of 1,370.11 (p<0.01). 

These data are consistent with the hypothesis 
that the abnormalities in renal function are due 
án part to the secondary effects of IVC. It is 
suggested that the primary toxic effects of genta- 
micin are related to factors other than changes in 
RBF and Ry 


ENHANCED MUSCLE PROTEIN DEGRADATION AND UREA NITRO- 
GEN APPEARANCE(UNA) IN RATS WITH ACUTE RENAL FAIL- 
URE. R.M, Flugel-Link,*1.8. Salusky,*M.R. Jones ,* 
and J.D. Kopple. VA Wadsworth Medical Center and 
UCLA Schools of Medicine & Public Health, L.A., CA. 
Although patients with acute renal failure(ARF) 
are often very catabolic, there are virtually no 
data on protein metabolism in muscle, the major 
compartment for body protein. Muscle protein syn- 
thesis and degradation were therefore studied in 9 
rats with ARF from bilateral nephrectomy and 10 
sham-operated controls(S). Rats were fasted for 30 
hrs after surgery except for NaHC03 gavage, and the 
posterior hemicarcass was then perfused for 2 hrs. 
Protein synthesis was assessed by uptake of !*C- 
phenylalanine(Phe) into muscle; protein degradation 
was measured by dilution of !4c-Phe with unlabelled 
Phe from degraded protein. Activity of the protea- 
ses, cathepsin Bı and D was also assayed. UNA, 
measured for 30 hrs after surgery was greater in 
ARF (198+50SD mg) vs. S rats (157+35 mg, p<.05). 
The perfusion study demonstrated no difference in 
protein synthesis in ARF and S rats, 35415 vs. 52+ 
19 nmoles Phe incorporated/hr/g muscle, but protein 
degradation was significantly greater in ARF vs. S 
rats, 233242 vs. 170436 nmoles Phe released/hr/g 
hemicarcass (p<.001). Cathepsin Bı and D activi- 
ties in gastrocnemius, psoas, and soleus were each 
not different in ARF vs. S rats. There were in- 
creased serum glucagon (p<.001) and insulin (p<.001) 
in ARF vs. S rats. These data indicate that in 
rats with ARF, there is increased muscle protein 
wasting and negative nitrogen balance; enhanced 
muscle protein degradation is not due to increased 
cathepsin Bı or D activity. If muscle protein de- 
gradation can be reduced or synthesis increased, 
the catabolic response to ARF might be ameliorated. 
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ENHANCED SOLUTE EXCRETION FAILS TO PROTECT AGAINST 
GENTAMICIN ACUTE RENAL FAILURE (G-ARF) IN THE 
PHLORIZIN TREATED RAT. W. Gouvea*, J. Kelley*, H. 
Alpert*, V. Pardo & C.A. Vaamonde, Dept. of Med. & 
Path., Univ. of Miami & VAMC, Miami, FL. 

Since untreated rats with streptozotocin~induced 
diabetes (DM) have a high solute diuresis, we have 
suggested that this in part may be responsible for 
the protection observed against G-ARF. The resist- 
ance to G-ARF in rats with enhanced solute diuresis 
induced by blockade of tubular glucose reabsorption 
with phlorizin (P) was studied in three groups: (P) 
phlorizin (360 mg/d/15 days(d); (P+G) phlorizin 
plus gentamicin (40 mg/Kg/d for 9d) starting G on 
d7 of P; and (G) gentamicin. At baseline, frac- 
tional glucose excretion was 90-105% in P and P+G 
and 0.1% in G(p<.001). Animals were kept in indi- 
vidual metabolic cages for 3 weeks: 


Baseline Gentamicin 

_ Cosm Cer Max A Cer Max Lys t 
(xtse) (ul/min) (ml/min) (2) (ug/day) 
P (n=9) 12545 2.14.1 445 43 0 

<.05 NS <.001 <.001 
P+G (n=10) 11025 2.34.2 ¥ 89425 1863+321 

<.001 <.005 NS NS 
G(n=10) 40+ 2# 1.6£.1# ¥70£138# 21474700# 


t+=Lysozymuria;#p<.001 G vs P;§p<.001 vs baseline. 
G and P+G developed similar + Cer, lys and tubular 
necrosis, while P had no + Cer or tubular damage. 
Renal cortical gentamicin was similar in P+G(360+ 
19) from G(395425 yg/g).A 3-fold + in solute excre- 
tion and complete blockade of tubular glucose re- 
absorption in P+G did not + cortical gentamicin or 
prevent G-ARF. Factors other than enhanced solute 
excretion and/or altered glucose transport appear 
to mediate the protection afforded in the untreat- 
ed DM rats against G-ARF. 
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LONG TERM EFFECTS OF URANYL NITRATE ON RENAL FUNC- 
TION AND STRUCTURE. Diane P. Haley*, Ruth Ellen 
Bulger, and Dennis C. Dobyan. Univ. of Tx. Health 
Science Ctr., Dept.of Path.& Lab. Med., Houston,Tx. 

Urany? nitrate (UN), a potent nephrotoxin, is 
commonly used to induce experimental acute renal 
failure (ARF). While the acute effects of this drug 
on kidney function and structure have been des- 
cribed, the long term consequences of UN adminis- 
tration have not been previously examined. To as- 
sess the chronic effects of UN on the kidney, 
Sprague-Dawley rats (N=42) were given a single dose 
of UN (10 mg/kg BWt.S.C.) and renal function and 
structure were evaluated 1,2 and 4 weeks after in- 
jection. Control rats received a sham injection of 
saline. In rats receiving UN, a 60% mortality rate 
between days 3-13 was observed. Values for GFR (ml/ 
min/kg BWt.) and FENa (%) were as follows (*=P< .01 
compared to controls): 

Cont.(N=6) 1 Wk(N36) 2 Wk(N=7) 4 Wk (N=4) 

GFR 0.9740.06 0.18+0.06* 0.54+0.09* 1.01+0.04 
FENa 0.37+0.14 2.45+0.62* 0.06+0.03 0.44+0.16 

The proximal tubule was the most consistently 
injured region of the nephron, with the S3 segment 
exhibiting the most severe damage. Tubular necrosis 
and cast formation were evident at 1 week after in- 
jection and diminished at successive time inter- 
vals. Regenerating cells were seen in most areas of 
the proximal tubule, being less frequent in the S3 
segment. In this region, the tubules were dilated 
and lined by squamous epithelial cells. Tubular 
deposition of glycogen and tubularization of Bow- 
man's capsule were frequent findings. These re- 
sults suggest UN has a persisting effect on the 
kidney, an observation unlike other heavy metal 
models of ARF such as mercuric chloride. 


Hgt+ LEVELS IN RENAL CORTICAL MITOCHONDRIA (M) 
DURING HgClp NEPHROTOXICITY. P.G. Harding,” J.M. 
Weinberg, and H.D. Humes. V.A. Med. Ctr. and Univ. 
of Michigan, Ann Arbor, Michigan. 

To better assess the intracellular loci of Hgt 
action during production of nephrotoxicity, rat 
renal cortical M Hg was measured 3 hours after 
5 mg/kg Hg203-HgC12 S.C., a time when clearcut M 
dysfunction characterized by inhibition of State 3 
respiration, ATPase and ADP uptake was present but 
overall cellular integrity was well preserved. The 
mean (+SE) level was 0.72+.10 nmol Hgt*/mg M pro- 
tein (n=11). To evaluate whether Hg" had reached 
M in vivo as opposed to redistributing during the 
isolation of M, the ability of the SH reagent, di- 
thioerythritol (DTE) to remove Hgtt from M was de- 
termined. When Hg*t was bound to control M in vitro, 
30 seconds prior to DTE, DTE removed 90.4+0.2% of 
the Het. In contrast, DTE treatment of M which 
had bound Hgt+ in vivo removed substantially less, 
61.3+1% (p<.001) suggesting that Hgt* had indeed 
reached M in vivo and was in less superficial sites 
on M. Loss of Hgt from M during isolation was min- 
imal since three successive sucrose washes removed 
only 12% of bound Hg". Studies of Hg binding to 
M under conditions during which immediate in vitro 
uncoupling effects were produced demonstrated that 
a minimal Yevel of 1.5 nmol bound Hg*+/mg M protein 
was required. These data demonstrate the associa- 
tion of Hgt+ with M early in the course of nephro- 
toxicity and suggest that direct Hgt+ action ac- 
counts for the early dysfunction of M. However,Hg 
interacts in vivo,at least in part,with sites less 
accessible than those in vitro and may thereby ex- 
plain the difference between in vivo and in vitro 
effects of Hg on M function. 
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ACCELERATED RECOVERY FROM OBSTRUCTIVE NEPHROPATHY. 
Geoffrey E. Herter, and Norman J. Siegel. Yale 
University School of Medicine, New Haven, CT. 

Although the pathophysiology of obstructive 
nephropathy has been extensively investigated, few 
attempts have been made to alter the course of 
recovery following relief of urinary obstruction. 
Consequently, rats were subjected to bilateral 
ureteral occlusion (BUO) for 24 hours and given, 

IV, either normal saline (NS) or ATP-MgClo (25umoles 
each) at the time of release of BUO. Inulin 
clearance fein); urine flow rate (V), fractional Na 
excretion FENa) and urine osmolarity (Ugegm) were 
determined one day after relief of BUO. 

In the NS treated rats, Ciņ was significantly 
reduced (307+34uL/min/100gm BW vs 1010+36 control, 
P<0.01) and a typical post-obstructive diuresis 
(POD) occured (9.35+1.51uL/min/100gm BW vs 1.55+ 
0.10 control, P<0.01) with an increased FENq (2.64 
0.8% vs 0.2240.05, control, P<0.01) and reduced 
Uogsm (467229 mOSM/kg vs 1521+115 control, P<0.01). 
In contrast, the animals given ATP-MgClo had signif- 
icantly (P<0.01) better recovery of Cin (475447 a 
markedly diminished POD (4.92+0.42) with decreased 
FENa (0.5740.13) and imoroved Ug. (615247). More- 
over, by 4 davs after release of Buo, ATP-MaCl 
treated animals achieved full recovery of Cip {1118 
+85) while the rats given NS still had reduced Cin 
(754495, P<0.01). 

These data demonstrate that the administration 
of ATP-MgClo at the time of release of BUO will en- 
hance the recoverv of Cin and diminish the magnitude 
of the POD. In addition, the beneficial effects of 
this agent are sustained and result in a more prompt 
recovery of both glomerular and tubular function. 


@ 29 
KIDNEY TISSUE AND MITOCHONDRIAL CATION CONTENT IN 
HgCl2 (Hg) AND GENTAMICIN (G) NEPHROTOXICITY. 
H.D. Humes, P.G. Harding,* and J.M. Weinberg. V.A. 
Med. Ctr. and Univ. of Michigan, Ann Arbor, MI. 
Alterations in cellular cation homeostasis have 
been proposed as an important component of evolving 
cellular injury in several tissues. Nephrotoxins 
may affect cellular cation content by changing the 
permeability of cellular and subcellular membranes 
or by interfering with the function of or provision 
of energy for pump mechanisms. To assess net ef- 
fects on different tissue compartments, the cation 
content of rat whole renal cortical homogenates 
(HOM) was compared to that of the mitochondrial 
fractions (MIT) in controls (ns=38), 3 hours post 
Hg, 5 mg/kg (n=18), after 4 days of G, 100 mg/kg/ 
day (n=14), times when overall cell integrity is 
well preserved but mitochondrial dysfunction is 
readily demonstrable, and at 12 hours post Hg(n=10) 
and after 10 days of G (n=10), when morphological 
and mitochondrial functional changes are severe. 
Values are expressed as per cent of control. 


KÈ Nat catt mgit 

G-4 days got 85 115 96 
miTaC-10 days 628 3078 6578 116t 
Hg-3 hour 93t 96 107 94* 
Hg-12 hour 588 148t 347t 107 
G-4 days 93* 84t 91* 855 
gonf C710 days 1258 1868 5178 115* 
Hg-3 hour 97 103 102 100 
Hg-12 hour 96 1958 5548 107* 


Relative to control, *p<.05, tp<.01, §p<.001. 
Thus, selective Mg++ and K} depletíon occurs in 
renal tissue early in G toxicity. Mitochondrial 
and tissue Catt overload, however, are relatively 
late alterations in both models. 
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ALTERED PHOSPHATIDYLINOSITOL (PI) METABOLISM IN 
DIABETIC (D) RATS CONFERS RESISTANCE TO GENTAMICIN- 
INDUCED ACUTE RENAL FAILURE (G-ARF). G. J. 
Kaloyanides, M. Wang*, W. Gouvea*, J. Kelley*, H. 
Alpert* and C.A. Vaamonde. Dept. Med, SUNY-Stony 
Brook and VAMC, Northport, NY and Dept. Med., Univ. 
Miami and VAMC, Miami, Fl. 

Streptozotocin-induced D rats are resistant 
whereas rats with glucosuria secondary to phlorizin 
(P) remain sensitive to G-ARF. In the present study 
we examined whether the difference in the suscepti- 
bility of D and P rats to G-ARF is related to dif- 
ferences in the renal cortical (RC) content of G 
and of PI, the putative brush border membrane (BBM) 
receptor of G. Studies were performed in D (N=6), 
P (N=6), and control (C) (N=7) rats injected SC with 
G, 100mg/kg per day x 2. The next day the rats were 
sacrificed and the RC content of G and PI was deter- 
mined. P completely blocked tubular reabsorption 
of glucose resulting in glucosuria of 3892+149mg/day 
compared to 9353img/day in D rats. Plasma creati- 
nine measured 0.27+.01, 0.24+.01 and 0.28+.01 in D, 
P and C rats, respectively. The RC content of G 
was 135420, 390427 and 396434yg/g wet wt in D, P 
and C rats, respectively, P<0.01, D vs P and C rats, 
The RC content of PI measured 6.7+0.9umoles/g dry 
wt in D rats which is signifcantly less (P<0.01) 
than that found in P (11.840.3) or C (12.3+0.8) 
rats, We conclude that the resistance of D rats to 
G-ARF is due to decreased RC accumulation of G 
which appears to be related to altered PI metabol- 
ism, evident in D rats but not in P rats, and not 
to glucosuria. The data are consistent with the 
hypothesis that decreased incorporation of PI in 
BBM limits the binding and subsequent transport of 
G into proximal tubular cells and thereby restricts 
the nephrotoxic influence of G in D rats. 
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RENAL DENERVATION IMPROVES AUTOREGULATION (A) OF 
RENAL BLOOD FLOW (RBF) IN ACUTE RENAL FAILURE (ARF). 
Stephen P. Kelleher,* John B. Robinette,* John D. 
Conger. Univ. of Colo. Health Sci. Ctr. Denver, CO. 

Impaired A of RBF as well as a decreased renal 
vascular sensitivity to acetylcholine, angiotensin 
lt, and norepinephrine (NE) has previously been re- 
ported in the setting of NE-induced ARF. In the 
present study the role of renal nerves in the loss 
of A was investigated. The response of RBF to re- 
nal nerve stimulation in control (C),1, and 3wk NE 
infused rats was compared. RBF (mi/min/kg body wt) 
responses were as follows: 

Renal Nerve Stimulation (CPS) 


0 2 6 10 
c (N6) 24.421.2 24.0ż1.4 22.2+1.5 20.041.6 
NE-Iwk (N6) 24.241.2 21.341.9 16.4+2.8 10.443.0 
NE-3wk (N6) 24.241.5 21.841.3 18.142.2 13.942.4 

The decrements in RBF were greater in NE-lwk 
than in C or NE-3wk animals (p<O01). A after renal 
denervation in C, NE-lwk and NE=3wk rats was inves- 
tigated. RBF response in NE-lwk rats to decreasing 
renal perfusion pressure (RPP) was as follows: 

Mean Arterial Pressure (mmHg) 

120 110 100 90 
predenervation 24.2+0.9 18.1¢t.1 11.741.2 6.0+1.0 
postdenervation 24.6+1.2 22.841.3 20.540.9 17.1+1.5 

Renal denervation improved RBF at each decrement 
in RPP in NE-lwk rats (p<001) but had no effect on 
RBF at any RPP in C or NE-3wk rats. 

It is concluded that the renal vasculature in 
NE-lIwk rats demonstrates an increased sensitivity 
to renal nerve stimulation which appears to con- 
tribute significantly to the loss of A. It is in- 
ferred that renal vessels in NE-lwk rats respond 
differently to adrenergic nervous stimulation than 
to circulatory catecholamines. 


RENAL CORTICAL PHOSPHOLIPID (PL) LEVELS IN HgCl12 
(Hg) AND GLYCEROL (Gly) ACUTE RENAL FAILURE (ARF). 
T.C. Knauss,* J.M. Weinberg, and H.D. Humes. V.A. 
Med. Ctr. and Univ. of Michigan, Ann Arbor, MI. 
Recent studies have shown increases in phospha- 
tidylinositol (PhI) and phosphatidic acid (PhA) as 
early as 15 hrs after a single dose of gentamicin 
(G). In view of other studies characterizing the 
renal brush border membrane receptor for the amino- 
glycosides as an acidic PL,it is possible that this 
increase is due to interaction of G with the recep- 
tor. To further assess the specificity of this ef- 
fect for G we have determined renal cortical PL 
levels (ng lipid phosphorus/mg protein+SE) in models 
of Hg and Gly ARF at various post treatment inter- 


vals. Phir PhA 
CONTROL 332411 20.442.7 
Hg 3 hrs 34647 
(5 mg/kg) 6 hrs 294420 

12 hrs 410+15** 28.3+3.1 
Gly 24 hrs 334422 


(50%, 10 ml/kg) 48 hrs 420+52**  42.6+3.8" 
*p<.05, **p<.01, relative to control 
Total PL levels as well as those of PhCholine (PhC) 
and PhEthanolamine (PhE) were unchanged. 1 and 2 
mg/kg Hg produced necrosis and lesser elevations 
of Phi at 12 hrs. 0.5 mg/kg Hg produced neither 
necrosis nor elevation in PhI. Thus, unlike G, 
PhI levels increase only late in Hg and Gly; sim- 
ilar to G, levels of the quantitatively major 
structural PL, PhC and PhE, were well preserved 
even into late injury. This finding in the renal 
cell injury of ARF is in contrast to the depletion 
of PhC and PhE which is observed in ischemic car- 
diac and hepatic cell injury and which has been 
felt to be critical in producing cellular Catt 
overload. 


ACUTE RENAL FAILURE (ARF) RESULTS IN DIFFERENT 
PATTERNS OF PROTEIN TURNOVER AND RESPONSE TO 
LEUCINE IN VARIOUS MUSCLES. Arthur S. Kunin, 
Dept. of Med., Univ. of Vermont, Burlington, VT. 
To characterize the hypercatabolic state in 
ARF underlying muscle wasting, ARF was induced in 
120g rats by clamping the renal pedicles ih. 
These and sham-operated rats had access to water, 
no food. Rates of muscle protein degradation 
(PD), and synthesis (PS) were determined simul- 
taneously every 24h up to 96 by incubating isolat- 
ed soleus (Sol), extensor digitorum longus (EDL) 
diaphragm (Dia) or atrial strips (Hrt) from each 
rat in ebs-Ringer media plus 20mM glucose, 
0.5mM ` C-phenylalanine with or without 0.85mM 
leucine (Leu). SUN and Creat rose abruptly by 
24h in ARF, remaining stable until 96h when creat 
fell. SUN rose linearly (7mg%/24h) in shams, 
Creat remained stable. Body wts fell identically 
in both groups to 80g by 96h. At 24h post-ARF 
with media leu, PD rose 20% in Dia and Sol, 36% 
in EDL, whereas Hrt remained unchanged from 
0-72h. While PD in Dia remained up thru 96h, it 
dipped in Sol and EDL, increasing sharply at 72h 
EDL>7Sol>Hrt. Without leu, Hrt PD was 20% 
higher at 0, 24h,- 4&0% at 48h, than with leu. PD 
in shams paralleled that of ARF in Dia, but at 
24h, fell in Sol, was unchanged in EOL. Over 
96h, PS fell in EDL>Sol> Dia in shams, ARF. Leu 
maintained Hrt PS stable for 48h. These differ- 
ing responses hidden in whole body studies allow 
therapy to be directed and dissected. 


220 Abstracts 


ROLE OF SODIUM BALANCE IN THE RENAL 
VASOCONSTRICTION DUE TO INJECTION OF CONTRAST 
MEDIA. T, S. Larson,* Kathy Hudson,*® D. A. 
Hartupee, J. C. Romero and F. G. Knox, 
Department of Physiology, Mayo Medical School, 
Rochester, Minnesota, 

„The injection of contrast media into the renal 
artery causes a biphasic change in renal blood 
flow, a transient vasodilation followed by a more 
prolonged vascconstrictive phase. The role of 
sodium balance in the vasoconstrietive response to 
contrast media was evaluated in sodium-depleted 
(n=5) and sodium-repleted (n=5) dogs given 
furosemide on the first day, DOCA, and low- or 
high-salt diets for 7 days, respectively. 
Contrast solution, diatriozoate meglumine and 
diatriozoate sodium (Renovist II) was injected 
into the renal artery at 2 ml/4 sec in anesthe- 
tized dogs. Baseline renal blood flows measured 
with an electromagnetic flowmeter were 2.6 + .4 
and 4.4 + .4 ml/min/gm kidney wt in the sodium- 
depleted and sodium-expanded dogs, respectively. 
After the injection of contrast media, the 
transient vasodilation was similar in both groups, 
whereas renal blood flow significantly decreased, 
42.4% + SE 4.2 and 12.2% + 1.1 in sodium-depleted 
and -expanded dogs respectively. The duration of 
the vasoconstrictive phase of the sodium-depleted 
and sodium-expanded dogs was 343.1 + 26.9 and 
147.4 + 47.4 seconds, respectively. Thus, both 
the extent and duration of the vasoconstrictive 
response were significantly enhanced in, sodium- 
depleted dogs. 

We conclude that sodium depletion accentuates 
the vasconstrictive phase of the renal blood flow 
response to injection of contrast media. 
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EARLY ENHANCEMENT OF FLUID TRANSPORT (Jv) IN RABBIT 
PROXIMAL STRAIGHT TUBULES (PST) AFTER CONTRALATERAL 
LOSS OF EXCRETORY FUNCTION, D.J. Levenson,* K. 
Tabei* and B.M. Brenner, Harvard Medical School, 
Boston, MA. 

Unilateral loss of renal excretory function by 
nephrectomy (Nx), ureteral ligation (UL) or ureter- 
operitoneostomy (UP) increases GFR in the contra- 
lateral kidney (CLK) within 24-72 h. To investi- 
gate whether intrinsic tubule transport capacity 
also increases, superficial PSTs in CLK were per- 
fused in vitro 24 h after these manipulations. To 
detect small changes, Jv in control PSTs (obtained 
by open renal biopsy of the kidney to be manipula- 
ted) were compared with values from CLK studied 24 
h later. Ipsilateral Nx, UL, UP or sham procedure 
were performed immediately after biopsy of that 
kidney. Mean initial Jv (0.51 nl-mm™!.min7!), tu- 
bule lengths and perfusion rates did not differ 
among groups. Results (meanitSEM) include: 


Sham Nx UL UP 
n tubules 10 13 11 9 
AJv -.03 +.13 +.10 +.12 
(nlemm7!smin7!) +0.04 +0.03 40.04 +0.04 
AJv (2) -6 +29 +19 +26 

47.3 47.5 +7.9 +8.1 
P value NS <. 01 <.05 <.02 


No changes in CLK weight or tubule cross sectional 
area were demonstrated. We conclude: 1)Jv in PST 
from CLK rises at 24 h, irrespective of whether the 
opposite kidney has been resected or its urinary 
outflow obstructed or diverted and recirculated; 
2)adjustments in intrinsic transport capacity of 
PST contribute to maintenance of glomerulotubular 
balance in CLK; 3)paired experiments using tubules 
obtained by renal biopsy enhance the sensitivity of 
the isolated tubule perfusion technique. 


@ 61 
NEPHROTOXICITY OF A SINGLE DOSE OF GENTAMICIN (G) 
IN LYSINE-TREATED RATS. C.D. Malis*, K. Solez and 
A. Whelton. Johns Hopkins Univ. Sch. of Med. and 
Hosp., Depts. of Med. and Pathology, Baltimore, MD. 
Hyperalimentation solutions(HAS)have been shown 
to increase G nephrotoxicity in rats. Lysine (Lys) 
is a major constituent of HAS and in previous ex- 
periments appeared to compete with aminoglycosides 
for proximal tubular brush border binding sites. 
To test the effect of Lys on G nephrotoxicity, 
three groups of inactin-anesthetized rats were pre- 
pared. Groups 1 & 2 were infused with Lys(2.8mg/min 
384 mOsm/L) for 4 hrs. Additionally, in Group 1 
saline(iml) and in Group 2 G(60mg/kg) in 1ml saline 
was infused during the third hour. In Group 3 dex- 
trose(Dex;384m0sm/L) was given instead of Lys, and 
G was given as in Group 2. Group 3 values before G 
represented the control situation (no G, no Lys). 
GRP 1(n=5) GRP 2(n=5) GRP 3(n=5) 
Dex & G 
Before 


i G 
205 403 158 783 76 
+274x | +72 +19%* | +257 +24 
974 554 806 296 954 

+112 +62* |+104 +60*+ |+107 
-50 -79 -94 5.12 -88 | 
+.20 |+.23 |+.33 |+.84žt |+.45 
7.22 7.10 7.28 
+.01** |[+.03* |+.01 + 
*p<.05 vs before reece ve oe +p<.05 vs GRP 1 
value in same group [before G value [after saline value 
Tubular necrosis and casts were seen in Groups 1 
and 2 but not 3, It appears that Lys alone is neph- 
rotoxic but this toxicity is increased by G. Both 


agents increase albumin clearance, which may pro- 
mote cast formation, and Lys causes an acidosis. 


FENa (4%) 
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MEMBRANE PHOSPHOLIPID (PL) DEFECT IN ISCHEMIC 
RENAL DAMAGE. E. MATTHYS*, Y. PATEL*, and M. 
VENKATACHALAM. UTHSCSA, San Antonio, TX. 

Ischemia (IS) induced membrane defects cause tubu- 
lar dysfunction; their pathogenesis is unknown, but 
pathological PL degradation may be responsible. 
Activation of phospholipase A(PL~ase A) will result 
in decrease (+) of PL except lyso-PL which should 
be increased (t+). Similarly, other PL-ases can + 
phosphatidyl inositol (PI), but + phosphatidic acid 
(PA). To test this hypothesis, rat kidneys were 
studied during IS (15 and 60 min) and 120 min after 
blood reflow. Cortex from 5-7 control and injured 
kidneys in each group was extracted for PL, and 
analyzed by two dimension thin layer chromatography. 
Fifteen min IS caused + in lysophosphatidyl choline 
(LPC) by 31% (p<.005), lysophosphatidyl ethanolamine 
(LPE) by 80% (p<.025) and PA by 170% (p<.001), but 
no change in other PL. With reflow, LPC and LPE 
returned to control values, PA remained high and 
other PL were normal except PI which decreased 17% 
(p<.001). With 60 min IS, LPC and LPE were un- 
changed, but PA was + 53% (p<.01). PI and phospha- 
tidyl choline (PC) decreased by 15% and 13% 

(p <.001) and sphingomyelin and cardiolipin by .12% 
and~11% (p<.025). With reflow, similar decreases 
occured in all PL except LPC and PA (+36% and +165%, 
p<-001) and LPE (no change). Early accumulation 
of toxic and fusogenic lipids (LPC, LPE) indicates 
PL degradation. With mild IS, degradation is re- 
versed during reflow for all PL except PI. How- 
ever, continued degradation of PL (and lyso PL) 
during prolonged IS, inability to reverse PL degra- 
dation, and restore PL during reflow characterizes 
irreversible (60 min IS) injury. Selective brush 
border damage is known to occur in IS; our data 
indicate that PL-ase activation may underly this 
functionally important defect. 
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REVERSAL OF THE SPLENECTOMY PROTECTIVE EFFECTS BY 
IMPLANATATION OF THE AUTOLOGOUS SPLEEN OR TRANSFUS- 
ION OF THE HOMOGENIZED AUTOLOGOUS SPLEEN. Anil K. 
Mandal, Jon Miller,* and Francisco Llach, VA Med 
Ctr and Univ of Okla, Okla City, Okla. 

We have shown that chronic splenectomy (2-4 wks 
post) is protective against epinephrine (Epi) in- 
duced acute renal failure (ARF). This study intends 
to examine the questions whether presence of the 
splenic tissue or hematocrit (Hct) are determinants 
for Epi-induced ARF. This report describes renal 
hemodynamic and histopathologic evaluations in 7 
each of chronic splenectomy (GR I), splenectomized 
animals implanted with the autologous splenic tis- 
sue (GR II), and 4 splenectomized animals trans- 
fused with the pure filtrate of the homogenized 
autologous spleen (GR III). All groups received 
Epi (4ug/kg/min for 6hrs). Hourly urine volume (UV) 
glomerular filtration rate (GFR), paraaminohippu- 
rate clearance (‘PAH), Urine osmolality (Uosm), se- 
rum urea nitrogen (SUN) and Hct were measured. Kid- 
neys were fixed for light microscopy (LM). Acute 
tubular lesions (ATL) were araded on a 0 to 4+ 
scale. GR II developed oliguric ARF, GR III was 
anuric at 6 hour while GR I was protected. Mean 6 
hr renal function values were significantly (P<.01) 
higher in GR I than GR II; UV (.49+,09 vs .10+.05 
ml/min); GFR (52+9 vs 9+3 mi/min); PAH (134414 vs 
17+6 ml/min); Uosm (838+77 vs 447+52 mOsm/kg) and 
SUN (17+1 vs 23+2 mg/dl). Het remained unchanged 
throughout the study in all groups. LM showed no 
ATL in GR I but 2+ to 3+ ATL in GR II and GR III. 
Implanted spleen examined by LM showed viable 
spleen. Therefore, these results indicate that 
splenic tissue in and of itself seems sufficient 
to produce epinephrine-induced ARF, and Hct does 
not appear to contribute significantly in this 
ARF. 


ELEVATED NOREPINEPHRINE IN EPINEPHRINE-INDUCED 
ACUTE RENAL FAILURE: ATTENUATION BY CHRONIC SPLE- 
NECTOMY. Anil K. Mandal, Jon Miller,* and Ram V. 
Patak, VA Med Ctr and Univ of Okla., Okla City, 
Okla and VA Med Ctr and Univ of Kansas, Kansas 
City, MO. 

We have shown that chronic splenectomy is pro- 
tective against epinephrine (Epi) induced acute 
renal failure (ARF). This study reports roles of 
vasoactive compounds in renal protection by chronic 
splenectomy. Plasma (arterial) Epi and norepineph- 
rine (NE) levels (radioenzyme) and urinary prosta- 
glandin E> (UpGE,) (radioimmunoassay) were measured 
before (0 hr) and during 1 hr and 6 hr intravenous 
Epi (4ug/kg/min for 6 hr) in 5 dogs each of intact 
(GR I), chronic splenectomy (GR II), and splenecto- 
my with autologous splenic tissue implants (GR III) 
Renal function include urine volume, glomerular 
filtration rate and paraaminohippurate clearance. 
Implants were fixed for light microscopy (LM) .While 
GR I and GR III developed ARF, GR II was protected. 
LM of implants showed viable spleen. Epi and NE 
were significantly higher (P<.01-.001) in GR I and 
GR III than GR II. The 6 hr Epi and NE in GR I and 
GR TII were 543+43 and 611+16 pg/ml (0 hr = 45+8 
and 52417 pg/ml), and 639941088 and 8413+570 pg/ml 
(0 hr = 188427 and 258+27 pg/ml), respectively. 

The corresponding Epi and NE in GR IT were 218+16 
and 1732+195 (0 hr = 77+31 and 349+171 pg/ml), re- 
spectively. 6 hr UPGE, in GR I and GR III (597+252 
and 667+243 pg/min, réspectively) were significant- 
ly lower (P<.01) than in GR II (2059+317 pg/min). 
In conclusion, this study suggests that high NE and 
Jow PGE, may lead to ARF in animals in the pre- 
sence oF splenic tissue and conversely low NE and 
high PGE, may provide renal protection after 
splenectomy. 


EFFECTS OF CISPLATIN ON SOLUTE TRANSPORT AND OXYGEN 
CONSUMPTION BY PROXIMAL TUBULES. M.E. McCarley,* 
S.R. Guilans,* P.C. Brazy and V.W. Dennis. Duke 
University Medical Center, Durham, N.C. 

In animal models of cisplatin nephrotoxicity, 
the major morphologic disruption occurs in the 
proximal straight tubule (PST). We examined the di- 
rect effects of cisplatin on solute transport by 
superficial PSTs isolated from rabbit kidneys and 
perfused in vitro with ultrafiltrate and rabbit 
serum. Cisplatin 1074M in the lumen decreased 
fluid absorption (Jv; ni/mm-min) from 0.40+0.09 
to 0.26+0.08 (n,6;P<0.02). Urea permeability was 
unchanged at 1.2+ 0.2x10-5cm/s as was ribose 
permeability at 0.4+0.1x10-5cm/s, suggesting no 
increased backleak. In suspensions of rabbit corti- 
cal tubules, cisplatin 1074 variably increased 
or decreased oxygen consumption rates but the most 
frequent pattern was reduced oxygen consumption 
(Q02). The reduction in Jv and Q0% cannot be 
attributed to impaired mitochondrial respiration 
because in the presence of cisplatin, Q02 in 
response to uncouplers was maximal, Also, Na-K 
ATPase activity was not inhibited as tested by max- 
imal increase in Q0 in response to nystatin- 
induced sodium influx. If added only to the bath, 
cisplatin 1074M increased Jv reversibly from 0.50 
+0.08 to 0.72+0.10 (n,8;P<0.002). This increase 
was not prevented by probenecid 10-4M. Urea and 
para-aminohippurate transport were unchanged. 
These data indicate that 1) cisplatin has direct 
and immediate effects on sodium transport by the 
PST; 2) the effect of cisplatin varies strikingly 
with side of exposure; 3) there is no evidence that 
cisplatin inhibits mitochondrial respiration or 
maximal Na-K ATPase activity. Accordingly, the 
initial and possibly primary effect of cisplatin 
may be changes in membrane permeability to sodium. 


STREPTOZOTOCIN RENAL AND SERUM KINETICS IN THE 
RAT. 5. A. Mong, G.R. Aronoff, F.C. Luft*. In- 
diana Univ. Med. Ctr., Indianapolis, IN. 
Streptozotocin (STR) is a cytotoxic antibiotic 
used to produce diabetes mellitus (DM); however, 
STR is also nephrotoxic. To eventually separate 
the effects of STR on the kidney from those of DM, 
we studied the pharmacokinetics of STR in plasma 
and kidneys of rats. To "protect" kidneys from 
STR the renal hilum was occluded for 5 min during 
and after STR injection. Three groups of rats 
were prepared as follows: (1) i.v. STR (65 mg/kg) 
bolus, both kidneys untouched, (2) i.v. STR with 
left kidney occluded, right kidney untouched, (3) 
right kidney occluded 5 min and released (ischemic 
control) followed by STR with left kidney occluded 
5 min. Four rats from each group were killed at 
5,10,15,20,25, and 30 min. STR was measured mi- 
erobiologically. Th in kidney tissue (13-15min) 
was the same in all groups. Serum t4 and AUC 
from protected (P) and nonprotected (N) kidneys 
are below: 
Group Serum t4 P AUC (ug/ N AUC (ug/ 


(min) min/ml) min/ml) 
1 6.9 -- 3078 
2 11.7 1637 3908 
3 18.4 5654 12472 


Group 2 exhibited a 3-fold difference in AUC of 
P vs N kidneys, coupled with only a slight in- 
crease in serum tk. Therefore, unilateral 5 min 
hilar occlusion should provide optimal protection 
from nephrotoxic effects of STR. 


222 Abstracts 


@ 29 

THE ROLE OF INTRATUBULAR OBSTRUCTION IN GENTAMICIN 
(GM NEPHROTOXICITY. Joel Neugarten, Hagop S. 
Aynedjian*, and Norman Bank. Montefiore Hosp. and 
VA Med. Cntr., NY, Depts. of Med., NY, NY. 

GM(100 mg/kg/day) was administered ip to male 
Sprague-Dawley rats for 4-5 days. In comparison to 
controls, inulin clearance was decreased (2.740.3 
vs. 8.340.4 ml/min/kg, p<.001) as was Uogm (462236 
vs. 1156460 mOsm, p<.001). Parameters determined 
at micropuncture included: 

Tubular Py PStop-Flow EFP} Ta 
dia. (u) mm Hg mm Hg mm Hg mm Hg 
Cntrl 2140.2 9.94.1 24.34.2 14.44.4 16.8+.3 
GM 2941.0 13.74.3 22.4+4.2 9.74.2 17.04.7 
p<.001 p<.001 p<.02 p<.001 NS 
To determine the effect of Pp on SNGFR, measure- 
ments of SNGFR were made at various intratubular 
pressures monitored at the site of collection 
(PMSC).When PMSC was reduced in GM, SNGFR rose to 
values that did not differ from control SNGFR at 
the same PMSC. 
PMSC (mm Hg) 14 10 4.5 
Cntrl SNGFR - 25.041.4*% 30.040.9% *p<.01 
GM SNGFR 20.121.4+ 23.141.2 26.942.54+ +p<.02 
NS NS 
Proximal tubules were microperfused at 30 nl/min 
with isotonic "equilibrium" solution. The rise in 
Py in GM significantly exceeded that observed in 
controls. 

Thus, GM was associated with intratubular ob- 
struction as demonstrated by elevated Pp and tubu- 
lar diameter and confirmed by microperfusion. 
Effective filtration pressure was reduced primari- 
ly as a result of the elevated Py. Reduction in 
PMSC in GM increased SNGFR to values that did not 
differ from control, demonstrating a major role 
for intratubular obstruction in GM nephrotoxicity. 


THE DEVELOPMENT, PREVENTION AND RECOVERY FROM CON- 
TRAST MEDIA INDUCED ACUTE RENAL FAILURE. C. E. 
Ott, L. Natarajan, S. A. Whitescarver* and N. 
Winer*. Depts. of Physiol. and Medicine, Univ. of 
Kentucky, Lexington, Kentucky. 

Acute renal failure (ARF) following diagnostic 
studies with contrast media has been reported in 
the literature. The development and severity of 
ARF following contrast media injection was studied 
in 4 groups of rabbits. After 1 week of low Na 
diet Group I, II and III received 7 ml/kg of low 
Na CONRAY 60e (C) and 8 mg/kg x 3 of Indomethacin 
(In); Group II and III were infused at 20 ml/kg/hr 
with either isotonic saline (II) or mannitol (III) 
for 1 hour before and 1 hour after C and In treat- 
ment. Group IV animals drank isotonic saline and 
were injected with 1 mg/kg/day DOCA for 1 week. 
Creatinine clearances (Ccr) were taken 24 hours 
pre, 24 hours post and 2 weeks post C and In in 
each group. Mean + SE for each group in ml/min 
are given below. 


Group I II Il] IV 
Pre 9.0+ 1.0 10.74 1.8 8.9+0.7 7.3 + 0.9 
Post 3.04 1.1 2.14 1.3 0.64 1.1 7.1 +4 1.2 
P< 001 .02 -001 NS 


Neither In or C alone altered Ccr in animals on a 
Tow Na diet and Ccr was normal in all groups by 

2 weeks. The data indicate that 1) inhibition of 
prostaglandin synthesis with In may predispose to 
acute renal failure, 2) neither saline nor manni- 
tol infusion is effective in significantly dimin- 
ishing ARF in this model and 3) high Na intake 
and DOCA treatment obviate the effect of C and In 
on ARF either through renin suppression or volume 
expansion. 


ANGIOTENSIN II (AII) BINDING TO RENAL BRUSH BORDERS 
IN ISCHEMIA. J.K. Paddock, V. Kilinsky, and L.M. 
Lowenstein, Depts. of Med. and Biochem., Boston 
Univ. School of Medicine, Boston, MA. 

AII is bound to renal brush borders (BB) in rats, 
and mild renal ischemia prominently damages BB. The 
effect of 25' of renal ischemia and 30' of reflow 
on AII binding was determined in BB, isolated from 
renal cortex by differential centrifugation and 
incubated with ?75r-aTT. Displacement of 1?°I-aII 
was measured using unlabelled AII or Sar?-Ilu®-arl. 
Scatchard plots of data from normal BB were curvi- 
linear, with 3 or more binding sites of decreasing 
affinity, when corrected for non-specific binding. 
Binding of 125T_AIT to ischemic and contralateral 
control BB indicated only 2 sets of sites. 
Sar‘-Ilu®~AII bound to 2 sets of high affinity 
sites in control BB but only 1 set in ischemic BB. 
The dissociation constants (Kd) and # of high 
affinity sites are: 


Unlabelled AII 


Ischemia Control 
Kd x 10-7! Sites Kd x 10-*1M Sites 


4.14 + 0.22* 173 + 17% 7.69 + 0.74 302 + 36 


Sar’-Llu®-Angiotensin II 
3.78 + 0.29% 341 + 47 5.77 + 0.90 285 + 65 


(Ischemia vs control* p<0.05; sites are fmoles/mg 
protein.) The results are corrected for degrada- 
tion of AII (10%) and for the presence of baso-~ 
lateral membranes, as measured by ouabain inhibition 
of Nat-Kt-ATPase (6%). The results suggest that 
binding of AII by proximal tubule is altered in 
ischemia and thus the renin-angiotensin system may 
be affected. Analogues to AII may not protect 
against the effects of renal ischemia, since 
Sar/-Ilu®-AII binds to only 1 site in ischemic BB. 


THE ROLE OF VASOPRESSIN (ADH) IN NONOLIGURIC ACUTE 
RENAL FAILURE (NOARF). George A. Porter, W. 
Clayton Elliott, Joan DeFehr* and Jean Kimsey.* 
The Oregon Health Sciences University, Division of 
Nephrology/Hypertension, Portland, Oregon. 

The increasing frequence of NOARF is associated 
with a rising incidence of nephrotoxicity. The 
possible contribution of impaired ADH release 
and/or target organ effect as an explanation of 
this polyuric response was evaluated in rats with 
gentamicin (G) induced renal injury. Repetitive 
injections of 40 mg/kg/d G consistently cause a 
NOARF in which inulin clearance reaches a nadir at 
14 days that is 20% of normal, followed by 
recovery despite continued drug exposure. During 
the experiment, daily urines were collected and 
osmolarity, electrolytes and urea measured. At 3 
to 42 days following 24-30 hours of water 
deprivation and 1 U ADH SQ, terminal blood and 
tissue samples were obtained. A decline in 
spontaneous urine osmolarity was present by the 
second experimental day, while a significant 
increase in urine volume and an impaired response 
to exogenous ADH occurred by day 5 and persisted 
beyond day 42. Water deprivation initiated a 
similar elevation of plasma ADH concentration in 
control (C) and experimental (E) animals, but 
fixing water intake partially reversed G-induced 
polyuria. Medullary electrolyte content and 
urinary urea excretion did not differ in C versus 
E animals during either induction or recovery from 
NOARF. In conclusion, polydipsia plus an apparent 
resistance of collecting duct cells to ADH action 
characterize experimentally-induced NOARF. 
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EFFECT OF MAGNESIUM. DEFICIENCY ON GENTAMICIN 
NEPHROTOXICITY, LI Rankin, H Krous*, R Whang, 

AW Fryer*. Departments of Medicine and Pathology, 
University of Oklahoma and VA Hospital, Oklahoma 
City, Oklahoma. 

To investigate the effect of magnesium (Mg) de- 
ficiency on gentamicin (G) nephrotoxicity, Sprague 
Dawley rats (6 groups, 10 gach) were given Mg de- 
ficient chow for 6 wk. Mg’ rats received Mg by 
gavage. Injections of saline (NS), G 80 mg/kg/d or 
G 120 mg/kg/d were given the last 2 wks of diet. 
Weight, BUN, and 24h urine for protein (UPr), elec- 
trolytes and creatinine (Cr) were measured every 
1-2 wks. Renal histology, plasma Cr and Mg were 
obtained at sacrifice or death. Data after 7 days 
of injections are (mean + SD): 
que(gm) BUN(mg%) UPr(mg/mgCr) Survival (d) 

t, + 


Mg7NS 22+2 2.1+0.5 + 
Mg*NS 146417 2173 3. 741.3 1440 
Mg7G80  100#27* 8179 15.2#7.7 7.271.5* 
Mg*G8O 130416 36439 11.176.0 9,840.5 
Mg7G120 105+15* 111460+ 19.9F4.5 6.571.5* 
Mg*G120 12817 45419  15.075.1 9.570.5 


+p<0.05, *p<0.01 corresponding Mg* group 
Thus, wt gain and survival were decreased by Mg 
deficiency at both G dose levels. BUN was in- 
creased further by Mg deficiency. Severe tubular 
necrosis was seen in both G treated Mg~ groups and 
in the Mgt G120 group, but less severe changes in 
the Mgt G80 group. We conclude that in the rat Mg 
depletion accentuates the clinical and histologic 
picture of G nephrotoxicity. Because magnesium 
deficiency augments the nephrotoxicity of the drug 
we suggest that plasma Mg be determined prior to 
gentamicin therapy in the seriously il] patient. 
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RENAL RESPONSE TO RADIO CONTRAST AGENTS IN NORMAL 
AND DIABETIC RATS. James R, Reed*, Robert H. 
Williams, Robert G, Luke. Univ. of Alabama in 
Birmingham, Nephrology Research & Training Center, 
Birmingham, Alabama. 

Diatrizoate meglumine 60% (D-60), 8 ml/kg was 
infused over 30 secs. in 6 normal and 6 age-matched 
diabetic (streptozoticin-induced, 3 months pre- 
viously) Sprague Dawley rats. GFR (inulin clear- 
ance) and RBF (electromagnetic flow probe) were 
measured during 90 mins. thereafter. Blood pres~ 
sure was constant during measurements & not dif- 
ferent among groups. Urinary losses were replaced 
by iv 0.075 M NaCl. Serum glucose was 369+43 mg/ 
dl in diabetics. 


1 Kidney RBF ml/min/g Kidney Wt. (15 mins) 


Pre Post % fall 
Control 5,940.5  *47 240.5 22945 
Diabetic 6.170.4 = *5,64+0.4 * 7+2 
P value Wis <0.05 
Manni tol 5.5+0.5 *h, 6+0, 4 
2 Kidney GFR ml/min/100g body Wt. (30-60 mins) 
Pre Post % fall 
Control 170F0.1  *0.6+.07 *kO+7 
Diabetic 1.00.05 *0.840.05 = *214+7 
P value NS $0.05 
Mannitol 1,0+0.1 *0,6+0.07 
Baseline RBF & GFR values were not different among 
all groups. in 6 normal rats 8 ml/kg of an isos- 


molar mannitol solution (1350 mOsm/L) produced 
changes, not different from D-60. Conclusions 1) 
the fall in GFR & RBF in normal rats is an osmotic 
effect. 2) The untreated diabetic rat is pro- 
tected from this effect, similar to its protection 
from some other nephrotoxic agents. * Signifi- 
cant change-within group (P< 0,05). 


MORPHOLOGICAL AND FUNCTIONAL EFFECTS OF SEPSIS ON 
THE KIDNEY IN AN ANIMAL MODEL. J.M.Richmond,* 
W.J.Sibbald,* A.Petrakas* and A.L.Linton. Depart- 
ment of Medicine, University of Western Ontario, 
London, Canada. 

Generalized sepsis is often complicated by 
acute renal failure (ARF), adversely affecting 
morbidity and mortality. Previous studies in 
severe human sepsis have described a variety of 
pathologic lesions in the kidney but the majority 
of these animal experiments have involved the ad- 
ministration of large doses of live E.Coli or en- 
dotoxin intravenously. A model more closely re- 
sembling human sepsis has been developed using 
caecal perforation to produce subsequent periton- 
itis in the sheep and we have examined the 
morphological changes in the kidney. The model 
also differs from previous models because renal 
function remains normal while intravascular volume 
and pulmonary wedge pressure are maintained; the 
hemodynamic changes observed are similar to those 
in human sepsis. Within 24 hours of caecal 
perforation proximal tubular cells show swelling, 
loss of microvillus brush border and individual 
cell necrosis resembling changes described in 
experimental ARF, but without evidence of renal 
functional impairment. Glomerular changes are 
very minor and no immune complex deposition is ob- 
served. The renal tubular damage appears indepen- 
dent of changes in the renin angiotensin system as 
plasma renin activity remains low throughout the 
course of the study. Over a 5-day period after 
challenge abscess localization occurs and the 
tubular changes show some resolution. The lesions 
provide a possible morphologic basis for the 
appearance of tubular proteinuria previously 
described in human sepsis. 


AMELIORATION OF URANYL NITRATE (UN)NEPHROTOXICITY 
IN THE UNTREATED DIABETIC RAT. D. Roth*, J. Moral- 
es*, R.B. Teixeira*, J. Kelley*, H. Alpert*, V. 
Pardo, & C.A. Vaamonde. Dept. of Medicine & Path- 
ology, Univ. Miami & VA Medical Center, Miami, FL. 

We have shown that the untreated rat with dia- 
betes mellitus(DM) affords complete renal function- 
al and morphologic protection against gentamicin(G) 
and platinum (P). To determine if this resistance 
extends to other nephrotoxins, we studied the ef- 
fects of UN (2 mg/Kg, single dose sc) in female 
Sprague-Dawley rats injected with streptozotocin 
(65 mg/Kg) 3 mo before. Controls (C) were age- 
matched nondiabetic rats equally treated._ 


Changes in Cer (ml/min) after UN (tse) 
Days after UN (2 mg/Kg) 


Baseline 2 4 7 
C (n= 10) 1.840.1 0.4+0.1 0.14£0.1 0.340.1 
<.10 <,001 <,001 NS 


Pp 
DM (n= 10) 2.10.2 1.5£0.1 0.540.1 0.440.1 
On days 2 and 4 DM rats exhibited a lesser + in 
Cer than C. Early (day 2) mild lysozymuria (lys) 
and glycosuria developed in C, while lys appeared 
in DM on day 4. Glycosuria +64% (p<.005) in DM rats 
after UN. Both DM and C manifested acute tubular 
necrosis (ATN). Although severe renal failure and 
ATN resulted when 5 mg/Kg of UN was given to C and 
DM rats serum cr less in DM(n=53;3.5+.9) than in C 
(n=5313.14.6 mg/dl; p<.001) and C animals were 
anuric for the last 3 days. Sham C and DM rats in- 
jected with Ringer's exhibited no changes. In sum- 
mary, the untreated DM rat afforded only partial 
protection from UN-nephrotoxicity. The failure from 
complete protection after UN in the DM rat, in con- 
trast to that observed with G&P, may be attributa- 
ble to decreased solute excretion. 
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RENAL TRANSPORT AND BIOTRANSFORMATION OF CISPLATIN 
(P) R. Safirstein, M. Daye,* P. Miller* and J. 
Guttenplan®. Mt. Sinai Sch. of Med., N.Y. 

P is an anticancer drug whose use is limited by 
its renal toxicity. It is excreted in the urine 
and the kidney accumulates and retains it toa 
greater extent than other organs. While the toxi- 
city of P may be related to its renal accumulation, 
little is known about the renal transport or bio- 
transformation of P. Therefore clearance, micro- 
puncture, tissue slice, and cell fractionation 
studies were combined with high performance liquid 
chromatographic (HPLC), atomic absorption, and mi- 
crobial assays to characterize the renal transport 
and metabolism of P. 

In constant infusion experiments, the plasma 
water clearance of free P was 30% above that of 
inulin (p<.05). P microinjected into early proxi- 
mal convoluted tubules was recovered completely in 
the urine. Platinum in ultrafiltrates of serum 
and urine eluted like P during HPLC. Eluted drug 
in urine was similar to P in mutagenicity and tox-- 
icity. Kidney cortical cytosols contained the 
most platinum, 1/3 of which was not protein bound. 
Unbound drug differed from P chromatographically 
and was neither mutagenic nor toxic. Renal tissue 
slices accumulated platinum 3Xs over medium con- 
centration by a process which was energy and tem- 
perature dependent, and inhibited by specific 
transport inhibitors (probenecid, darstine, pris- 
coline but not PAH or pyrazinoic acid). 

These data suggest that P is excreted unchanged 
in the urine by glomerular filtration and secret~ 
ion. Unbound platinum in kidney cells is biotrans- 
formed into inactive form. Inhibition of renal P 
transport or promotion of detoxification may be 
useful in preventing its nephrotoxicity. 


GENTAMICIN (G) INHIBITS MITOCHONDRIAL (M) CALCIUM 
TRANSPORT. Malinee Sastrasinh,* Joel M. Weinberg, 
and H. David Humes. V.A. Med. Ctr. and Univ. of 
Michigan, Ann Arbor, Michigan. 

G,being cationic,influences the manner in which 
a variety of membranes interact with the divalent 
cations, Mgtt and Catt. Since Mg is an important 
regulator of M Catt transport, we studied the ef- 
fects of G on renal cortical M uptake of Ca™” in 
vitro. Using a Ca''-nitrilotriacetic acid buffer 
system, initial velocities of 45cat+ uptake by M 
at various Cat? concentrations were assessed in the 
presence and absence of G. G had no effect on Vmax 
but increased the Km of the Catt transport process 
from a control of 7.5 to 10.8, 14.0, 25.0 uM for G 
concentrations of .025, .25 and 1 mM, respectively. 
Dixon plots confirmed that G is a competitive in- 
hibitor of Catt transport with a Ky of 233 uM. This 
effect of G was additive to the inhibitory effects 
of Mgt* (0.5 and 5 mM). We also studied the effect 
of G on the ionophore A23187(I)-induced uncoupling 
of mitochondrial respiration, a process which re- 
flects steady state recycling of Catt across the 
mitochondrial membrane and which is highly sensi- 
tive to changes in mitochondrial Ca" transport. G 
(0.1 and 0.5 mM) resulted in 43 and 71% reductions 
in I-stimulated M respiration and was additive to 
Mg++'s inhibitory effect. G, therefore, inhibits 
M Catt uptake at concentrations lower than those 
required to affect M respiration and its effect is 
additive to that of Mgtt in contrast to its compe- 
tition with Mgtt in control of M monovalent cation 
permeability. Thus, G has the interesting property 
of potentially inhibiting the early stages of cell- 
ular and mitochondrial Cat" overload during devel- 
oping cell injury yet still induces profound 
proximal tubule renal cell injury. 
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BENEFICIAL EFFECT OF THYROXIN ON RECOVERY FROM 
TOXIC ACUTE RENAL FAILURE. Norman J. Siegel, Lee 
Katz, Hugh Reilly, and Michael Kashgarian. Yale 
Univ. School of Medicine, New Haven, CT. 

Thyroid hormone iš known to influence renal 
metabolism and cellular activity. To determine 
the effect of this hormone on the recovery from 
toxic acute renal failure, rats were injected with 
K-dichromate (15mg/kg, SQ). At the peak of the 
renal injury, 24 hours later, the animals were 
given (IP) either thyroxin (Tq, 4ug/100gm BW) or 
normal saline (NS, 0.5cc). Glomerular Cin) and 
tubular (FEN ) function were determined 24 hours 
after treatment. 

The 11 animals given NS had a significant fall 
of Cin (422427uL/min/100gmBW vs 1037+48 control, 
P<0.01) and increased FEya (1.02+0.12% vs 0.17+ 
0.04 control, P<0.01). ya contrast, the 11 rats 
treated with Tq had significantly better Cin (678 
+55, P<0.01) and improved FE,, (0.51+0.07, P<0.01). 
Moreover, the Ty treated aniĝis achieved full 
recovery of Ci, (982+4T) on the fourth day after 
injury while the rats given NS still had signific- 
antly reduced Cin (702+31, P<0.01). 

To eliminate any systemic effects of T4, kidneys 
from dichromate injured animals were studied using 
an isolated perfused kidney preparation. In the 
Tq treated rats, both Cz, (30+10uL/min) and FEys 
(daz) were significantly (P<0.01) better than Me 
(5.020. 8uL/min) and FEyg (80£20%) in the animals 
given NS. 

These data suggest that treatment with thyroxin 
will favorably alter the course of recovery from 
a toxic renal insult and that this result is not 
due to a non-specific or systemic effect of the 
hormone. 


STUDIES ON. THE PROTECTIVE EFFECT OF 
BRADYKININ (BR) MANNITOL (M) AND FUROSEMIDE 
(F) IN NOREPINEPHRINE (NE) INDUCED ACUTE RENAL 
FAILURE (ARF) IN THE DOG. T.D. Sinsteden*, T.J. 
O'Neil*, and J.H. Stein. (Introduced by R. Kunau). Univ. 
of Tx. Hith. Sei. Ctr., San Antonio, Tx. 

Previous studies from this laboratory have demonstra- 
ted that the intrarenal (IR) infusion of BR (7.54 g/kg/min), 
a 10% M solution, or F (4mg/kg/hr) prior to and during the 
IR administration of NE (1mg/kg/min) markedly attenu- 
ates the marked (7% of control) reduction in inulin clear- 
ance noted 3 hrs after NE. Administration of BR, M, or F + 
NE returns inulin clearance tov50% of control. One expla- 
nation for the protective effect of these agents relates to 
the reduction in renal blood flow (RBF) noted during NE 
administration. It has been assumed that NE causes ARF 
as a consequence of renal ischemia. Yet, it is possible that 
the magnitude of NE induced renal ischemia may be atten- 
uated by one or all of these protective agents (PA). Mea- 
surement of RBF by flow meter is not sensitive at very low 
levels of RBF. In the present studies RBF was determined 
by measuring total renal venous flow prior to, during, and 
80 min after either NE alone or NE with each PA. The 
RBF (ml/min) values are given below for the four groups 
studied. 

Period NE alone NE+BR NE+M NE+F 


Control 215 167 185 177 
NE +/- PA 4 19* 5 3 
After NE 65 82 71 65 


RBF was higher only in the NE+BR studies when compar- 
ed to other three groups (*p<.005). Thus, the protective 
effect of BR may be due to the maintenance of a critical 
blood flow level which attenuates cellular necrosis. This 
is supported by our recent finding of the greater 
maintenance of renal cortical ATP level and ATP charge 
ratios with BR compared to M, F, or NE alone. 
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FURTHER STUDIES OF RENAL FAILURE IN A RAT 
MODEL OF MULTIPLE MYELOMA. P. Smolens,* H.J. 
Reineck, M. Venkatachalam, and J. H. Stein. Univ. of 
Tx. Hlth. Sei. Ctr., Depts. of Med. and Path, San 
Antonio, Tx. 

Although renal failure is a common complication in 
patients with multiple myeloma, its pathogenesis re- 
mains unclear. The typical myeloma kidney is charac- 
terized, histologically, by distal tubular cast formation. 
It has been proposed that the specific Bence Jones pro- 
tein (BJP) which is produced by a myeloma tumor may 
play an important role in the genesis of the cast nephro- 
pathy of myeloma kidney and that the nephrotoxic BJPs 
are those with relatively high isoelectric points (pl). 

We have previously reported on studies performed in 
a rat model of multiple myeloma kindly provided us by 
Dr. H. Bazin (Univ. of Louvain, Brussels, Belgium) (Kid. 
Int. 19, 214A, 1981). These rats with myeloma tumors 
exerete kappa light chains, primarily in the monomeric 
form. Further studies have been performed in these rats 
maintained on a diet designed to lower the urine pH and 
inerease urine concentration. The urine pH was 5.5-6.1 
and the urinary osmolality maintained at 2000-3000. 
Rats excreting BJP of pis 7.6 (N=12) and 5.2 (N=12) 
developed an increase in serum creatinine and a 
prominent BJP containing cast nephropathy. Rats exere- 
ting BJP of pI 6.8 (N=18) only infrequently developed 
intratubular casts. Rats excreting BJP of pi 4.3 (N=7) 
also developed cast nephropathy. The renal histology of 
these rats, however, frequently showed widespread 
tubular necrosis and bland, non BJP-containing casts. 
These findings suggest that different BJPs may have 
very different effects on the kidney and that these 
effects do not appear to be a function of the pI of the 
protein. 
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EFFECT OF LEUKOCYTE (LC) DEPLETION ON GLOMERULAR 
DYNAMICS DURING ANTIGLOMERULAR BASEMENT MEMBRANE 
ANTIBODY (AGBM) INDUCED IMMUNE INJURY. B.J. 
Tucker,* L.C. Gushwa,* C.B. Wilson, and R.C. 
Blantz. Univ. of Calif., San Diego and Res. Inst. 
of Scripps Clinic, La Jolla, Calif. 

The role of circulating LC in AGBM induced 
changes in glomerular dynamics were examined. An 
AGBM pool that decreased the glomerular permeabil- 
ity coefficient (L.A) without significant renal 
vasoconstriction was utilized. Using both micro- 
puncture techniques and histological analysis, 2 
groups of plasma volume expanded Munich-Wistar 
rats were examined before (C) and after (E) admin- 
istration of AGBM (2.5 ug/g body weight). Group I 
was a control group, and Group II was splenecto- 
mized and irradiated (1200 rads, Cesium source) 
with the kidney shielded (85%) 3-4 days. prior to 
experimentation to reduce LC to <500/mm’. Nephron 
filtration rate (sngfr), nephron plasma flow (rpf), 
and LpA in both groups are as follows (+=p<0.05 
from C and *=p<0.05 different from Group I). 

sngfr (nl fmin) rpf (n1/min) LpA (m/s/mm Hg) 

C E Cc E c E 

I 6443 4842+ 264+26 224+20 0.128+.01 0.062+.01+ 
II 5944 5842* 227+37 214+17 0.104+.02 0.132+.03* 
Linear deposits of IgG and C3 were equivalent in 
both groups. Polymorphonuclear LC were 7.4+.7 in 
Group I vs. 0.7£.3/glomerulus in Group II (p<0.01). 
LC's were 940041200 in I(E) vs. 170£70/mm* in II 
(E) (p<0.01). Although there were some morpholog- 
ic differences due to irradiation, there was no 
difference in glomerular dynamics between Group I 
(C) and Group II(C). Therefore, reduction of LC's 
with irradiation prevented the decrease in L,A and 
sngfr with this AGBM suggesting a role for LC in 
mediating LpA reduction. 


INHIBITION OF ESOPHAGEAL MOTOR FUNCTION IN ACUTE 
UREMIA. S. N. Tuma and A. K. Mukhopadhyay*, Dept. 
Med., Baylor Coli. Med., Houston, Texas. 

Gastrointestinal (GI) symptoms are common in 
uremic patients. The mechanism of GI motor dys- 
function in uremia remains unknown (Am. J. Gastro- 
entero], 74:415, 1980). The purpose of the pre- 
sent study was to evaluate the effect of acute 
uremia on esophageal motility in vivo. Studies 
were performed on 8 anesthetized opossums with 
continuously perfused intraesophageal polyvinyl 
catheters attached to pressure transducers and re- 
corder. Esophageal contractions were recorded in 
the lower esophagus 3.5 cm (Point A) and 1 cm 
(Point B) proximal to lower esophageal sphincter 
after pharyngeal stimulation. Acute uremia was 
produced by bilateral nephrectomy (BNx) in 5 ani- 
mals, while 3 others were sham operated (control). 
Results are expressed as mean + SE of 3 separate 
measurements/animal/day for 2 days preceding and 
at 48 and 72 hrs post-surgery. Serum creatinine 
increased from 0.74.12 mg/dl before to 7.8+1.40 
mg/dl (p<.01) after BNx. Amplitude of contraction 
in A and B were 35.340.97 and 24.00+1.64 mmHg be- 
fore and 19,741.05 (p<.01) and 14.841.07 mmHg 
(p<.01) after BNx. The velocity of esophageal 
peristalsis was 2.65+0.12 cm/sec before and 1.424 
0.06 cm/sec (p<.01) after BNx. No significant 
changes were observed in the sham group. in sum- 
mary, this study shows that acute uremia produced 
significant decrease in amplitude of contraction 
and inhibition of velocity of peristalsis in the 
opossum esophagus. The above alterations in 
esophageal motor function may result from direct 
or indirect effect of acute uremia on GI smooth 
muscle. 
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DIABETES OF SHORT DURATION(5 DAYS) PROTECTS AGAINST 
GENTAMICIN-INDUCED ACUTE RENAL FAILURE (G-ARF).C.A. 
Vaamonde, W. Gouvea*, R.B. Teixeira*, H.Alpert*, J. 
Kelley*, & V. Pardo, Dept. of Medicine & Pathology, 
Univ. of Miami & VA Medical Center, Miami, FL. 

We have demonstrated that the rat with diabetes 
mellitus(DM) provides complete functional and mor- 
phologic protection from G-ARF. In those studies 
DM was present for 3-6 months prior to G treatment. 
The resistance to G-ARF was studied in Sprague-Daw- 
ley rats with DM of short (5 days, Group I,n=7),in- 
termediate (5 weeks, Group II, n=5) and long dura- 
tion (5 months, Group III,n=6). DM was induced by 
streptozotocin, 50-65 mg/Kg. Controls (C) were age- 
matched rats equally treated. Animals were kept in 
individual metabolic cages for 2-3 weeks and all 
received gentamicin 40 mg/Kg/day for 9 days. In DM 
rats plasma glucose and Ccr at baseline were higher 
in group III(619£25 mg/dl; 2.64.2 ml/min) than in 
groups I (514#24; 2.04.1) and II (442430; 2.1+.1), 
while glucosuria was comparable. The maximal 
changes (A) in Cer(%) after G were: 


1(5 d) II(5 wk) III(5 mo) 
C +60+7# +7249% ¥7147# 
P <.001 <.001 <.001 
DM +35+6# 42049 _ 41947 


# p<.05 or greater vs baseline; xtse. 

C rats developed lysozymuria and acute tubular 
necrosis. In the DM groups these changes were ab- 
sent and renal cortical gentamicin was lower than 
in the C groups. In DM and C rats no differences 
between groups in max A Ccr were observed. In con- 
clusion, a)the duration of diabetes prior to gen- 
tamicin treatment does not influence the resist- 
ance of the DM rat against G-ARF, and b)the factors 
responsible for this resistance are operative 
shortly after induction of diabetes. 
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SALINE (NS) LOADING PROTECTS AGAINST TUBULAR CELL 
INJURY IN HgClo (Hg) NEPHROTOXICITY. J.M. Weinberg, 
P.G. Harding,” and H.D. Humes, V.A. Med. Ctr. and 
Univ. of Michigan, Ann Arbor, Michigan. 

The protection against Hg toxicity afforded by 
chronic NS loading has been considered to be largely 
independent of protection against tubular cell in- 
jury since morphological studies have not shown dif- 
“ferences in degree of necrosis. However, morpho- 
logic studies cannot assess the contribution of 
biochemically and functionally damaged, but morpho- 
logically intact, cells to overall tissue injury. 
To reassess whether protection against tubular cell 
injury occurs during the amelioration of Hg pro- 
vided by NS, water drinking rats(H20-Hg) (n=6) and 
rats drinking NS(NS-Hg)(n=5) for 3-5 weeks received 
15 mg/kg Hg to produce a maximal lesion. At12 hours 
we measured BUN (mg/dl), renal cortex and mitochon- 
drial(M)Catt content(natom/mg protein), M acceptor 
control ratios (ACR), succinate supported State 3 
respiration(S3)and TMPD ascorbate(TA)supported DNP 
uncoupled respiration (natom O/mg prot/min). 


H20+NS BUN M Catt ACR $3 TA 
Controls 20 128 3.65 3675 4438 
(n=10) t.4 +.4 +.3 +6 +13 
90-8 545 114t 1.2% 100%  142* 
29-88 40 +16 +.2 +16 +23 

22 33 2.1 166 269 
NS-Hg 42 £4 +.2 +16 $21 


Relative to NS-Hg group *p<.05, tp<.01, §p<.001 
Tissue Ca" values exactly paralleled M Catt values. 
Thus,in contrast to conclusions based on morphology, 
multiple quantitative parameters of advanced tissue 
injury demonstrate significant protection by NS 
against tubular cellinjury which likely contributes 
to its amelioration of nephrotoxicity. 


FANCONI SYNDROME (FS) PROTECTS AGAINST HaC1,- 
INDUCED ACUTE RENAL FAILURE (ARF). C.Westenfelder 
and B.Chawla*. Univ. of Illinois and West Side VA 
Hospitals, Chicago IL. 
The role of altered proximal tubular function 

in the pathogenesis of ARF has remained unclear. 
We examined whether intact proximal tubular func- 
tion is a prerequisite for the full expression of 
HgCl,-induced ARF. Four groups of rats (Sprague- 
Dawléy, 300 gm, H,O ad lib.) were studied. Group I 
"Control" rats (n°= 6) were given 0.9% saline ip 
(instead of maleate); Group II "Maleate" rats (n = 
6) were injected with maleate (1.5 mM/kg bwt ip); 
Group III "HgCl," rats (n = 10) were injected with 
HgCl, (3 mg/kg Bwt sc); Group IV “Maleate-HgC1," 
rats°were injected with 1.5 mM/kg bwt maleate.” 3 
hrs later, glycosuria was maximal. At this time, 

3 mg/kg bwt HgC1, was injected. GFR and glucose 
reabsorption Yolacose titration) was studied in all 
groups 24 to 30 hrs after drug or saline adminis- 
tration. GFR in I "Control" rats (2.6 + 0.2 ml/ 
min) was not different from that in weight-matched 
II "Maleate" rats (2.5 + 0.23 ml/min); similarly, 
BUN levels and glucose reabsorption before (TG/GFR) 
and during glucose loading (TmG/GFR) were compar- 
able. GFR in III "HgC1," rats was 0.23 + 0.07 
ml/min, whereas IV "Mal@ate-HgCl " rats had a GFR 
of 1.0 + 0.15 ml/min (p. < 0.001°compared to the 
other groups). BUN levels were 64.5 + 4,5 and 28.0 
+ 1.2 mg/d] in Groups III and IV, respectively. 
TG/GFR and TmG/ GFR were grossly depressed in III 
"HgC1," and only moderately in IV "Maleate-HgC1," 
rats.“ Summary: Mild FS caused a significant a= 
melioration of HgCl,-induced fall in GFR and glu- 
cose reabsorption, “suggesting that the magnitude 
of HgCl, uptake by this nephron segment appears to 
be a crétical determinant of ensuing ARF. 


ABSENCE OF CROSS PROTECTION BETWEEN ISCHEMIC AND 
MYOHEMOGLOBINURIC ACUTE RENAL FAILURE (ARF). B.M. 
Wilkes and N.K. Hollenberg, Harvard Medical 
School, Boston,MA. 

Prior ARF induced by either glycerol (G) or 
mercury provides protection against rechallenge 
with the same agent or the other suggesting a 
common pathogenesis. To ascertain whether the 
widely employed ischemic renal failure model also 
shares pathogenesis two protocols were designed. 
Nine unilaterally nephrectomized rats were in- 
jected with G(50%, l0cc/kg,i.m.) and 13 rats were 
injected with vehicle (V) alone. Azotemia devel- 
oped in the G group (32.5 t 1.12 vs. 90.6 t 21.3 
mg/dl at 24h, p<.025). Two weeks later both groups 
underwent 60 min (100%) left renal artery clamp 
(LRAC). There was no difference in BUN at 24h 
(G, 112.2 ¢ 14.3 vs. V, 90.4 10.9 mg/dl). Ina 
second protocol the sequence of G and ischemia was 
reversed. Normal rats underwent 60 min LRAC. At 
24h iothalamate clearance from the R kidney (422 t 
58 pl/min/lOOgBW) was identical to the R kidney 
clearance in sham operated animals (453 t 36 ul1/ 
min/100gBW), but there was virtually no function 
in the L kidney (19 £13 11/min/l00gBW, p<.01). By 
2 wks. L kidney function had returned towards 
normal (361 + 71 ul/min/l00gBW). In rats with G 
alone, renal function declined equally in both 
kidneys (R 98 t 29; L 97 £ 25 y1/min/1LOOgBW). In 
rats having undergone LRAC 2 wks prior to G clear- 
ances were virtually identical from the R (142 t 
29 pl/min/LOOgBW) and L (132 + 37 yl/min/100gBYW) 
kidneys, and not different from rats receiving G 
alone. We conclude that protection against ARP 
conferred by prior insult is not a feature of all 
models: the data suggest differences in the patho- 
genesis of the ischemic and other models. 
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POSSIBLE ROLE OF CAPTOPRIL STIMULATION OF 
VASOCONSTRICTOR PROSTANOIDS IN NEPHROTOXIC ACUTE 
RENAL FAILURE. William E. Yarger,* and P. E. 
Klotman. Duke University Medical Center, Dept. of 
Medicine, Durham, North Carolina. 

Potassium depletion has been demonstrated to 
exacerbate gentamicin-induced renal failure in man 
as well as in experimental animals. Stimulation 
of renin and/or vasoconstrictor prostanoids has 
been postulated as a mechanism to explain this 
phenomenon. To test this hypothesis, rats were 
placed on a K+~-free diet for 14 days. Animals 
were divided into 3 groups and received 
combinations of gentamicin (G) 100 mg/kg i.p., 
captopril (C) 10 mg/kg subcutaneously, and 
indomethacin (In) 10 mg/kg subcutaneously. On day 
1, Group I (controls) received G only, Group II, G 
and C, and Group III, G, C, and In. Plasma 


creatinine (PCr) was measured on days l and 2. 


Group I (22) II (23) III (14) 
PCr day 1 +593+.021 -587+,028 -605+.032 
Per day 2 1.0274+.096 4.650+. 264 2.246+. 282 


On day 1, baseline creatinine was similar in all 
groups. Treatment with G alone caused a 
significant increase in PCr by 24 hours. 
Unexpectedly, when C was combined with G, the 
deterioration in renal function on day 2. was even 
more marked (I vs. II p<.001). The addition of In 
significantly ameliorated the deleterious effect 
of C treatment (II vs. III p<.001). The 
combination of hypokalemia and captopril 
stimulates both renin and angiotensin I. We 
conclude that this combination adversely affects 
renal function of G-treated rats by a mechanism 
mediated, in part, by vasoconstrictor prostanoids. 
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THE SITE OF DIURETIC ACTION:A POSSIBLE DETERMINANT 
OF THERAPEUTIC EFFICACY IN ACUTE RENAL FAILURE(ARF) 
Richard A. Zager,Gail A. Johannes*, Ohio State 
Univ. Hospital. Columbus, Ohio 

Tubular obstruction is an important pathophysio- 
logic mechanism in ARF. Its anatomic basis may be 
impaction of the pars recta of the proximal tubule 
with sloughed brush border(BB) debris. If so, then 
diuretics which act proximal to the site of obst- 
ruction,eg. ,mannitol (M) should be more effective 
in venting BB debris into urine than diuretics with 
more distal sites of action,eg., furosemide(F). 
To test this hypothesis, 35 rats were subjected to 
M or F diuresis, After an 80 min control period, 
HgClp (12 mg/Kg) or ischemic (vascular clamping, 
25 min) ARF was induced. Glomerular filtration rate 
(GFR;C iothalamate) and the urinary excretion of 
BB derived renal tubular epithelial antigens(RTE; 
measured by RIA) were determined before and after 
renal injury. During control periods of diuresis, 
M and F produced comparable urine flow rates ,GFRs, 
and RTE excretion. However, following renal injury,. 
M treated rats had 3X(HgC1l2) and 9X( ischemia) great- 
er RTE excretion than did their F treated counter- 
parts(p<.01). M treated rats also had better pres- 
ervation of GFR:(GFR post-HgClo: F¥71%+4, Mv39%46; 
GFR post-~ischemia:F+88%+3; M+54%+7)(p<.U1). M's — 
beneficial effects did not require its prophylact- 
ic administration: a single M bolus immediately 
post ischemia produced GFRs and RTE excretion 
rates comparable to those achieved with constant 
M infusion, Conclusion: M is superior to F in 
protecting against ischemic and HgClz induced ARF. 
M's efficacy may be due, at least in part, to its 
proximal site of action which facilitates venting 
of the pars recta of BB debris, thereby decreasing 
intratubular obstruction. 
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SODIUM HOMEOSTASIS IN DOGS WITH CHRONIC RENAL 
INSUFFICIENCY (CRI). Jacques J. Bourgoignie, 
George Gavellas,*David Jaffe*and Michael Kaplan. 
University of Miami, Miami, Florida. 

Volume homeostasis in the fasting state and 
24-hr sodium balance are maintained in chronic 
renal insufficiency (CRI) as a result of adapta- 
tions in the surviving nephrons. This study eval- 
uates the limitations to these adaptations and the 
dynamics of sodium excretion after an acute chal- 
lenge with 100 meq NaCl in normal dogs (N) (GFR 
50 ml/min) and in the remnant dog model of CRI (R) 
(GFR 15 ml/min). When food was administered with 
NaCl, no or minimal changes in serum protein and 
hematocrit values occurred and the natriuretic re- 
sponses were small and equivalent. In contrast, 
when NaCl was administered alone, the natriuretic 
response was markedly blunted in R even though 
24-hr sodium balance was maintained. In 5 hrs the 
various groups of N excreted 40 to 63% of the 
sodium load, but R eliminated only 12 to 22 per- 
cent (p < 0.001). The blunted natriuresis was 
independent of the amount of sodium in the diet 
(varying from 12 to 212 meq/d), of the adminis- 
tration route (po vs iv) or strength (iso- vs 
hypertonic) of the sodium load. The blunted 
natriuresis was associated with a prolonged hemo- 
dilution of circulating proteins, indicating a 
longer lasting expansion of the intravascular 
volume in R, and appeared to result from an in- 
ability of the remnant kidney to rapidly excrete 
sodium. Thus, acute administration of a sodium 
load in CRI leads to prolonged sodium retention, 
prolonged intravascular volume expansion and 
requires a longer lasting excretory cycle to 
restore 24-hr balance. 
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GLOMERULAR CHARGE ALTERATIONS IN HUMAN MINIMAL 
CHANGE NEPHROPATHY (MCN). C.R. Bridges,* W.M. Deen, 
B.D. Myers, and B.M. Brenner, Dept. of Chem. Engin- 
eering, M.I.T., Cambridge, MA, and Depts. of Med., 
Harvard Med. School, Boston, MA, and Stanford Univ. 
School of Med., Palo Alto, CA. 

A quantitative model of both charge and size 
selectivity for the glomerulus (Deen et al., Am. J. 
Physiol. 238:F126, 1980) has been applied to human 
data. Using values for GFR, renal plasma flow, 
systemic oncotic pressure, and fractional clear- 
ances of neutral dextrans, albumin, salivary 
amylase, and transferrin from normal human subjects 
and patients with MCN, we determined the following 
parameters of the glomerular barrier to circulating 
macromolecules: Kp, ultrafiltration coefficient, 
ro» glomerular pore radius and Cp» glomerular wall 
charge density. The molecular charge of transferrin 
and salivary amylase were determined by electro- 
phoretic mobility measurements in polyacrylamide 
gels at pH 7.4 and 0.15 M ionic strength. Values 
for Cy ranged from 120-160 meq/1 in health,and from 
60-90 meq/1 in-MCN. The pore radius, ~55 A, was 
similar in the two groups, whereas Kp was reduced 
by >50% in MCN. The values of Cy, ro, and Ke in 
normal humans and in those with MCN are similar to 
values previously calculated for normal rats, and 
rats with puromycin aminonucleoside nephrosis, 
respectively. The molecular charge and size of 
transferrin (-21, 38 A) are nearly identical to 
those for albumin (-19, 36 f), accounting for their 
similar clearances in MCN and in a variety of other 
glomerulopathies. The theoretical glomerular 
transport rate of salivary amylase approximately 
equals the observed urinary excretion rate implying 
relatively little tubule reabsorption of this 
protein. 


HARNESSING THE LIVER IN UREMIA, Derek Burno,* 
John Gardner* and Michael Simenhoff, Jefferson 
Medical College, Philadelphia, PA. 

Can the liver be utilized as an alternate excre- 
tion organ in uremia? We studied control (C) and 
Stage III chronic uremic Wistar rats (CUR) at four 
weeks by measuring bile excretion rate of sodium 
(Na) and potassium (K) before and after I.V. Furo- 
samide (F). The rats were anesthetized with pento- 
barbital (at a dose below that which affects liver 
microsomal enzymes and bile flow) and the bile duct 
cannulated close to the liver to exclude secretions 
from the pancreatic ducts. The results are shown 
in Table 1l: 


VB BNa ByaV BK BKV 

ul/min mEq/L uE/min mEq/L uEq/min 
C: 14 142 1.99 4.6 059 
İSEM 4 18 -30 4 022 
CUR: BF 22.2 181 4.00 7.3 159 
+SEM 2.8 2.7 55 255 O17 
AF 27.8 187 4.78 6.8 «201 
+SEM 4.1 5.2 88 o3 2025 


BF = Before Furosamide; AF = After Furosamide 


These results suggest that in the chronic uremic 
rat there is adaptive increase in bile flow and 
electrolyte excretion when compared to control. 
Furosamide augments excretion further. If extra- 
polated to 24 hours, this quantitatively exceeds 
the daily urine output of a normal rat. Normally 
these constituents of the bile are reabsorbed in 
the intestine, but if a bile fistula could be sus- 
tained, maintenance of fluid and electrolyte homeo- 
stasis may be feasible in the uremic rat. 
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SERUM LEVELS OF IMMUNOREACTIVE ERYTHROPOIETIN 
(Ep) IN DIALYSIS PATIENTS WITH POLYCYSTIC KIDNEY 
DISEASE (PK). M.Chandra, M.Miller*, J.F.Garcia? R.T. 
Mossey and M, McVicar,Depts. of Pediatrics & Medicine 
North Shore Univ. Hosp., Manhasset, N.Y. and Cornell 
Univ Med. Coll ,N.Y.,N.Y.sBrookhaven Natl. tob., 
Upton, N.Y.j;and £.B.L.,Univ. of Calif., Berkeley, CA. 
“Inadequate erythropoiesis is a major cause of the anemia 
of chronic renal failure. Dialysis patients with adult onset 
PK (DPK) maintain higher hematocrit (Hct) than dialysis 
patients with chronic renal failure from other causes (DO). 
Since higher serum Ep might be a factor, random predialy- 
sis Ep was compared in 12 DPK, 25 DO and 48 normals(N). 


N DPK DO p DPKvsDO 
Number 48 27 44 
Ep muo/mi 18.540.7 22.642.4 12.440.7 <0.00! 
Het 42.840.8 29.7+ 1.0 21.2+0.8 <0.00! 


Het and Ep were decreased in DO as compared to N 
(p <0.001). DPK had higher Ep and Het than DO despite 
uremia of equal severity. The number of blood transfusions 
per year for DPK was 1.9 + 0.9 vs. 10.1 + 2.0 for DO. 
DPK had Ep comparable to N (p not significant) despite 
lower Het than N (p < 0.001), suggesting that Ep levels 
were insufficiently elevated in response to the anemia. 

We conclude that Ep is low in DO and this is a major 
cause of their anemia. The higher Ep and Het in DPK as 
compared to DO indicates that uremic patients have the 
capacity to respond to Ep with increased erythropoiesis. 
The higher Ep in DPK may result from increased produc- 
tion by the lining of renal cysts or by the liver. 
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MECHANISM OF ALTERATION OF Na-K PUMP IN ERYTHRO- 
CYTES FROM PATIENTS WITH CHRONIC RENAL FAILURE 
(CRF). J.T. Cheng*, T. Kahn and D. Kaji. V.A. 
Medical Center, Bronx, New York and The Mount Sinai 
School of Medicine, New York, New York. 

The finding of a high red cell sodium [Naj] in 
some patients with CRF has been attributed to an 
inhibition of the ouabain-sensitive Na-K pump by a 
dialyzable toxin, but the role of alteration in the 
number of Na-K pump sites has not been evaluated. 
We compared [2H] ouabain binding, intracellular 
electrolytes and ouabain-sensitive 42K flux (10mmol 
external K) in erythrocytes from A) 13 normal sub- 
jects and B) 20 CRF patients with normal cell so- 
dium and C) 19 CRF patients with high cell sodium. 

Group A Group B Group C 
[Naj]mmol/l cell water 9.6+0.5 9.340,5 17,0+1.0* 
(Ky ]mmol/1 cell water 14441. 7 14541, 6 14241, 5 
Ouabain sites/cell 382417 340414 242+8* 
* = P< .01 compared to Group A and Group B 

Ouabain binding, a measure of Na-K pump sites, 
was lower in CRF patients with high cell sodium. 

In 7 out of 8 patients studied 4-20 weeks later, a 
change in cell sodium was accompanied by a direc- 
tionally opposite change in [3H] ouabain binding 
sites, but when cell sodium remained constant with 
time [3H] ouabain binding did not change appreci- 
ably. Thus, a decreased number of Na-K pump sites 
may, in part, explain the higher cell sodium in 
Group C. Ovuabain-sensitive K influx averaged 

1.1 mmol/liter cells/hr both in 10 normal subjects 
and in 9 CRF patients with high cell sodium. Since 
K pump influx is directly related to cell sodium, 

K influx corrected for cell sodium was lower in CRF 
patients with high cell sodium, This abnormality 
in K transport may be partly consequent to a 
decrease in the number of Na-K pump sites. 
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INCREASED wat/at EXCHANGE IN BRUSH BORDER VESICLES 
FROM DOGS WITH CHRONIC RENAL FAILURE. Dunell E. 
Cohn*, Keith A. Hruska, Saulo Klahr, and Marc R. 
Hammerman. Washington Univ. Sch. of Med. and The 
Jewish Hosp. of St. Louis, Missouri, Dept. of Med. 

Chronic renal failure (CRF) is characterized by 
adaptations that take place in the surviving neph- 
rons of the kidney to maintain salt and water 
balance, External balance for Nat is maintained in 
the remnant kidney model of CRF by a fall in frac- 
tional reabsorption of Nat. However, single 
nephron glomerular filtration rate and absolute 
proximal tubular reabsorption of Nat are increased 
above normal, as are absolute proximal reabsorp- 
tion of bicarbonate and Ht excretion. 

These experiments were designed to examine the 
possibility that changes in absolute reabsorption 
in the proximal tubule might be reflected in the 
transport characteristics of brush border membrane 
vesicles (BBMV) prepared from the remnant kidney 
of dogs with experimentally-induced CRF. 

BBMV prepared from dog kidney cortex were shown 
to have an amiloride-sensitive Na'/H exchanger. 
Nat /ut exchange activity was enhanced in BBMV 
prepared from the remnant kidney of dogs with CRF 
as compared to BBMV from normal dog kidneys. With 
an imposed pH gradient of 1.75 pH units (pH,=5.5; 
pHy=7.25) the initial rate of Nat uptake (pmol/mg 
protein/20 sec) was 1.45 in BBMV from normals and 
2.48 in BBMV from remnant kidneys of dogs with CRF 
(P< .02). This difference was not due to changes 
in vesicle size or in Nat binding. 

It is possible that alterations in absolute Nat 
and bicarbonate reabsorption and Ht excretion ob- 
served in the remnant kidney model of CRF can be 


explained on the basis of increased Nat/Ht exchange 
across the luminal membrane of the proximal tubular 
cell. 


@ 16 

RENAL DISEASE ALTERS CORTICAL INTERSTITIAL CELL 
FUNCTION. B.B. Davis,* D. Thomasson, T.V. Zenser, 
and P. Needleman. Geriatric Ctr., VA Med. Ctr., 
and Dept. of Pharmacology, Washington Univ., St. 
Louis, Missouri. 

Chronic interstitial nephritis is characterized 
by interstitial fibrosis and infiltration of 
mononuclear cells, The function of those cells 
was evaluated using ureteric obstruction, one of 
the most frequent causes of interstitial 
nephritis. Explants, approximately 50 mg, from 
unilaterally hydronephrotic (HNK), contralateral 
(CLK) and normal (NK) were incubated in a minimum 
essential medium, 5% fetal calf serum. At 48 
hours, the tissue was removed and the cultured 
cells studied at 4, 7, 11 days. Bradykinin (BK) 
had no effect on PGE, production by NK or CLK 
but increased PGE) production 0.56 + .09, 7.6 + 
1.0 and 36.1 + 9.1 ng/plate/30 min. in HNK at 4, 
7, 11 days. Cell counts were 15,818 + 2,186, 21, 
279 + 1,665 and 61,130 + 3,037 in CLK Tand 53,500 + 
5,550, 149, 830 + 19, 520. and 217,750 + 2,379 in HNK 
at 4, 7, 1i days. At similar cell counts, 11 day 
CLK and 4 day HNK, HNK but not CLK responded to 
BK. On day 11 yeast increases in PGE2, 50.7 + 
12.9 in HNK were 118 X CLK, 0.43 + .10. Two types 
of cells were observed macrophages and 
fibroblasts. There was no difference in % of -each 
cell among CLK, NK and HNK. CLK and NK stained 
more intensely for collagen than HNK, Thromboxane 
Ag synthesis is also increased in HNK. Thus, 
there are marked differences in interstitial cell 
function in HNK compared to CLK and NK. The 
different response to agonist and the increased 
production of modulators of cellular function may 
be significant in the function of the kidney with 
chronic interstitial nephritis. 
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EVIDENCE FOR A HEMODYNAMIC BASIS FOR GLOMERULAR 
INJURY IN HYPERTENSION. L.D. Dworkin,* T.H, 
Hostetter,* H.G. Rennke and B.M. Brenner, Harvard 
Medical School, Boston, MA. 

To test the possibility that elevations in glom- 
erular capillary pressures and flows directly dam- 
age the glomerulus in hypertension, glomerular dyn- 
amics, morphology and urinary protein excretion 
(UprotV) were evaluated in rats with DOC~salt (DS) 
hypertension. All studies were performed 3 weeks 
after unilateral nephrectomy. Control (C) rats 
were fed standard chow and water. DS rats were 
given DOC s.c. and 1% NaCl for drinking. A second 
group of DS rats were fed a low protein diet (LP). 
Results_include (meant+SEM, *p<.05 v C, tp<.05 v DS) 

AP AP Qa SNGFR GFR UprotV 

-~mmHg—— --nl/min--- ml/min mg/24h 
c 11543 3541 232414 6343 1.54.1 641 
DS 15546* 44+2* 220418 6845 1.54.2 48+13* 
LP -124+6+ 3741+ 142+264¢ 40444%4 1.04.1*+ 1548+ 
Mean arterial pressure (AP) and mean glomerular_ 
transcapillary hydraulic pressure difference, AP, 
were increased in DS, the latter due solely to an 
increase of glomerular capillary hydraulic pres- 
sure, Whole kidney GFR, single nephron (SN)GFR, 
and glomerular plasma flow rate, Qa, were similar 
in C and DS rats. DS rats exhibited dramatic in- 
creases in UprotV, glomerular mesangial cells and 
matrix and occasional intraglomerular hemorrhage. 
These morphological changes were abolished in LP 
rats as were the increases in AP, AP, Qa, SNGFR 
and UprotV¥. Thus, altered glomerular dynamics pre- 
dispose to glomerular injury in this form of hyper- 
tension and by a mechanism which is reversed by 
low protein feeding. These findings add further 
support for our view that sustained elevation in 
glomerular pressures and flows constitute a gener- 
al mechanism for eventual glomerular destruction, 


NO SUPRANORMAL GLOMERULAR FILTRATION 
(GFR) IN TYPE II (NONINSULIN DEPENDENT) 
DIABETES. Eli A. Friedman, Shang-Der Sheih*, Sondra 
R. Hirsch*, and Buris R. Boshell*, Downstate Medical 
Center, Brooklyn, New York. 

Glomerulosclerosis in Type I (insulin dependent) 
diabetes has in part been attributed to the supranormal 
GFR, present for at least the first decade of 
hyperglycemia. Renal disease in Type II diabetes is 
incompletely defined, though glomerular lesions 
indistinguishable from those in Type I nephropathy 
are characteristic. To discover renal functional 
abnormalities, we measured GFR in 49, maturity onset, 
Type Il Diabetics, of 1 to 35 yrs duration. There were 
19 men, and 30 women, aged 38 to 82 yrs (mean 62 z 
10 yrs) studied. Type I diabetes was diagnosed by 
history and glucose tolerance test. Subjects 
volunteered for renal evaluation which included blood 
chemical screening, 24 hr urine protein and creatinine 
measurement, and intravenous pyelography (IVP). Post 
IVP, three subjects had elevated creatinine 
levels (6%), and one became oliguric for two days. 
Dialytie therapy was not required. 

GFR assessed as creatinine clearance (CCr) 
corrected to 1.73 m2 body surface area was: 


Group Mean Duration CCr (mean + S.D.) 
Age Diabetes 
Control 55.3 yrs nondiabetic 83.7 + 18.9 ml/min 
I 54.2 yrs 1 yr 90.4 Ł 12.2 ml/min 
i 59.7 yrs 1- 5 yrs 77.2 Í 16.9 ml/min 
m 62.3 yrs 6-15 yrs 69.4 = 24.9 ml/min 
IV 67.1 yrs 16-20 yrs 65.5 $ 23.1 ml/min 
V 72.4 yrs 21-35 yrs 67.5 + 13.6 ml/min 


No subject was azotemic or had proteinuria 1g/24 hr 
prior to study. 

These results suggest that Type II diabetes is not 
associated with a  supranormal GFR. Since 
glomeruloselerosis occurs typically in long duration 


EXTRACELLULAR FLUID VOLUME (ECV) IN BILAT- 
ERAL AND UNILATERAL NEPHROTOXIC SERUM 
NEPHRITIS (NSN). F. H, Harris, Jr.* and R. J. Glassock. 
Dept. of Medicine, Harbor-UCLA Medical Center, UCLA 
Schoo! of Medicine, Torrance, CA. 

The single nephron and whole kidney glomerular fil- 
tration rate (GFR) are maintained within the normal 
range in both bilateral (Bi) and unilateral (Uni) NSN 
despite histologic nephritis and reduced glomerular cap- 
illary ultrafiltration coefficient. This is due to an 
adaptive increase in glomerular capillary pressure and 
flow. These changes could be secondary to subtle 
alterations in ECV occurring in both models. To examine 
this possibility, three groups of rats weighing 314-460 g 
were studied: BiNSN (n=10), UniNSN (n=8), normal 
controls (NC, n=8). Whole animal GFR and ECV were 
measured before (B) and two weeks after (A) induction pf 
nephritis by using a single injection of ~H inulin and 7” S 
sulfate, respectively. All rats were fed laboratory chow 
containing 0.172 mEq Na*/gm ad lib. 

Results (mean + SEM): 


ECV (m!/100 gm) (GFR ml/min) 

B A B A 
BiNSN 26.6£0.9 30.140.6* 1.340.1 1.420.1 
UniNSN 27.1+0.7 27.740.7 1.2 40.1 1340.1 
NC 28.7+0.5 28.8409 1.2+0.1 1.4 40.2 


*p < 0.05, paired t test 

Bi- and UniNSN were confirmed by light and immu- 
nofluorescence microscopy. No significant changes in 
body weight occurred over the period of the study. Thus, 
preservation of GFR is associated with expansion of ECV 
in BiNSN but not in UniNSN and must be secondary to 
intrarenal factors of an uncertain nature. 


METABOLIC AND TOXIC EFFECTS OF ALUMINUM IN THE DOG. 
D.A. Henry,* R.K. Nudelman,* N.C, DiDomenico,* T.M. 
Stanley,* A.C. Alfrey, W.G. Goodman, E. Slatopolsky 
& J.W. Coburn. Depts. Med., VA Wadsworth & 
Sepulveda Med. Ctrs., UCLA, Univ. Colo. & Wash. 
Univ. Schs. Med., Los Angeles, CA. 

Increased tissue burdens of aluminum (Al) are 
associated with encephalopathy and bone disease in 
uremic patients; however little is known of possi- 
ble toxic or physiologic actions of Al in mammals. 
We gave intravenous Al, 1 mg/kg (INJ), to 6 dogs 
for 5 days each week over 5 weeks. Within 10-15 
min after the first bolus INJ, serum (S) Ca rose 
from 9,440.2 to 11.140.3 mg/dl, urine Ca increased 
slightly from 640.7 to 14+4 ug/min, phosphate dis- 
appeared from the urine, and SiPTH fell by 2243%; 
the fractional excretion of Na rose only from 
-094.04 to 0.1946%. By 2-3 wks, renal function 
decreased, with S creatinine (Cr) reaching a 
maximum of 9.6+1.6 mg/dl from a baseline of 
0.72£0.03 mg/dl; 3 dogs died with renal failure. 
During the study, pre-INJ S-Al was 546041880 pg/L 
when renal function was reduced (SCr>1.5 mg/dl), 
compared to 1830+360 wg/dl when renal function was 
preserved. Basal (Pre-INJ) SCa slowly rose from 
10.24.07 to 15.14£1.5 mg/dl. Hypercalcemia did not 
always precede the rise in SCr, although marked 
hypercalcemia occurred in dogs with severe renal 
failure. Renal histology, evaluated in 4 dogs, 
showed focal acute inflammation and, with severe 
renal failure, patchy necrosis and disruption of 
tubules; calcification was absent or minimal and 
focal. The present study shows that high-dose 
parenteral Al can cause renal failure and alter Ca 
metabolism, although the mechanisms are not 
established. Aluminum cannot be considered inert 
and non-toxic. 
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PLASMA AMINO ACID CONTENT AND ADRENAL FUNCTION IN 


DIURETIC-INDUCED AZOTEMIA. D.E. Kamm, B. Kuchmy*, 
M. Genin*. Univ Roch Med Sch, Rochester, NY. 

An increased urea appearance rate contributes 
to the azotemia of rats with diuretic-induced Na 
depletion (Amer Soc Neph, p. 98A, 1980). Rats 
given furosemide 10mg/d were pair-fed a diet that 
was either Na free (NaD) or supplemented with re- 
Placement amounts of Na (C). When compared with C, 
NaD had significantly increased plasma levels for 
urea (7645 vs 2741.3 mg’ «a17! s p<.0O1), amino acid-N 
(11+.31 vs 9.9+. 21 mg*dl7 l, p$- 0l) and cortico- 
sterone (21+4 vs 8.3+3 yg° ai”? , p<.02). Plasma 
OH~-proline, “valine, Teucine, isoleucine, methionine 
and histidine (p<.01) and aspartate, phenylalanine, 
lysine (p<.05) were elevated in NaD vs C; there 
were no significant changes in the other plasma 
amino acids. The urea appearance rate (185+11 vs 
13246 mg*24h*100gbw~ 1) and the urinary excretion 
of phosphorus (93+8 vs 48+6 mg*24h°l00gbw_ l) were 
both significantly increased (p<.01) in NaD vs C; 
creatinine and ammonia excretion were similar in 
the 2 groups. In separate experiments furosemide- 
induced Na depletion also increased the plasma 
urea (50+3 vs 3142, p<.01) and the urea appearance 
rate (168+6 vs 123+4, p<.01) in adrenalectomized 
animals replaced with dexamethasone (7ug/d) and 
DOCA (.2mg/d). Conclusions: Diuretic-induced 
Na depletion is a catabolic state associated with 
elevated plasma levels of amino acid precursors of 
urea. Although the increased catabolic rate in 
the Na-depleted intact animals is associated with 
elevated plasma corticosterone levels, it is also 
observed in adrenalectomized animals. The princi- 
pal mechanism for the increased rate of urea 
appearance during Na depletion is independent of 
changes in adrenal steroid secretion. 


DIETARY TRYPTOPHAN SUPPLEMENTATION PREVENTS ALBUMIN 
URIA AND HYPERTENSION IN THE 7/8 NEPHRECTOMIZED RAT 
George A. Kaysen and Gerald Kropp*, Univ. of Calif, 
Div. of Nephrology, San Francisco, CA, 94110 

Surgical reduction of renal mass in the rat leads 
to proteinuria, hypertension and progressive renal 
failure beyond that of the original physical de- 
struction of renal mass. Both hypertension and pro- 
teinuria have been implicated in the process of pro- 
gression of renal failure. 7/8 nephrectomized rats 
fed a diet supplemented with 4% tryptophan from the 
time of 7/8 nephrectomy (UT) had a urinary albumin 
excretion rate of .07 + 0.052 mg/100 g body wt/hr., 
BUN 62.1 + 27 and Coy .63 + .04 cc/min., while 7/8 
nephrectomized rats fed a regular diet (UR) excret- 
ed 1.40 + .59 mqg/100 g body wt/hr. despite compara- 
ble renal failure, BUN 61.3 + 22.8 and Cor .57 +.1 
cc/min., control Coy 1.92 + .43 and BUN 16.5 + 3.5. 
Hypertension was also prevented in the UT group 
(BP = 108 + 12.2 vs control of 107 + 9.9 mmHa) but 
not in the UR group (BP = 126 + 12.4 mmHg) (P<.001). 
Albumin catabolism measured using 1251 albumin was 
the same in all three groups, suggesting that en- 
hanced tubular reabsorption and catabolism of fil- 
tered albumin was not the mechanism by which the 
high tryptophan diet prevented albuminuria. 

Once hypertension and proteinuria became estab- 
lished in the UR rats neither could be reversed by 
subsequent tryptophan supplementation. If dietary 
tryptophan supplementation was continued, albumin-~ 
uria and hypertension were prevented indefinitely, 
although renal histopathologic changes were equally 
severe in the UT and UR groups. Focal and global 
glomerulosclerosis occurred in over 50% of the 
glomeruli in each group. Neither hypertension nor 
albuminuria are necessary for progressive histo- 
pathology to develop in the 7/8 nephrectomized rat. 


@ 41 
EFFECT OF PARATHYROID HORMONE (PTH) ON OSMOTIC 


FRAGILITY (OF) HUMAN RBC: IMPLICATION IN PATHOGE~ 
NESIS OF ANEMIA OF UREMIA. Shaul G. Massry, 
Eitan Bogin,* Joseph Levi,* Meir Djaldeti,* 
Greg Bristol,* and Jacqueline Smith,* Div. Nephrol. 
USC Sch. Medicine, Los Angeles, Calif. 

Survival of RBC is shortened in uremia. Since 
Ca influx into RBC evokes erenation, increases ri- 
gidity and reduces deformability and since PTH may 
augment Ca influx into RBC, the elevated PTH level 
in uremia may contribute to the shortened survival 
of RBC. Both N-terminal (1-34) and intact (1-84) 
PTH but not C-terminal (53-84) PTH caused signifi- 
cant increases in OF. Inactivation of PTH abol- 
ishes its effect. This action of PTH required Ca, 
was mimicked by Ca ionophore and partially blocked 
by verapamil. PTH augmented *5cq influx into RBC. 
Inhibition of glycolytic activity of RBC by NaF or 
of Na-K ATPase with ouabain did not abolish effect 
of PTH on OF. PTH significantly stimulated RBC Ca- 
ATPase but produced modest stimulation of RBC 
adenylate cyclase. Both cAMP and dibutyryl cAMP 
had no effect on OF. Scanning electron microscopy 
showed that PTH caused the appearance of membrane 
filamentous extensions which anchor RBC's together. 
The data show that: a) RBC is a target organ for 
PTH, b) the hormone increases OF of RBC, and c) 
this effect of PTH is due to enhanced Ca entry into 
RBC. We suggest that the increased Ca influx may 
affect the spectrin-actin pf the cytoskeletal net- 
work of the RBC and alter the stability and inte- 
grity of the cell membrane. This action of PTH on 
the RBC could be, at least, partly responsible for 
the shortened RBC survival in uremia, and assign a 
new role for PTH in the pathogenesis of the anemia 
of uremia. 


PLASMA PYROPHOSPHATE LEVELS IN OSTEOMALACIA 
M.K.B.McGuire*, G.L. Klein*, R.G.G. Russell*, M.E. 
Ament*, and J.W. Coburn, Dept. Human Metabolism & 
Clinical Biochem., U. Sheffield, Sheffield, UK, & 
Depts. Pediatrics & Medicine, UCLA Sch. Med., & VA 
Wadsworth Med. Ctr., Los Angeles, CA, 

Inorganic pyrophosphate is a naturally-occurring 
substance that can inhibit bone mineralization and 
resorption, actions which lead to decreased bone 
turnover. Plasma pyrophosphate levels are elevated 
in osteomalacia due to vitamin D deficiency, and 
the diphosphonate, EHDP, which may mimic pyrophos-— 
phate action but is resistant to degradation by py- 
rophosphatase, can impair mineralization. To eval- 
uate a possible role of pyrophosphate in contribu- 
ting to osteomalacia in other conditions, we 
measured plasma levels of pyrophosphate in 4 
patients with "dialysis osteomalacia", 4 control 
dialysis patients without overt bone disease, 6 
patients on long-term total parenteral nutrition 
with biopsy-proven osteomalacia, and 12 normal con- 
trols. Plasma pyrophosphate levels were 2.60%.96 
umol/L/(meantSE) in the patients with dialysis os- 
teomalacia, 2.04+.34 umol/L in the control dialysis 
patients, 1.59+.32 umol/L in the group with total 
parenteral nutrition-associated osteomalacia, and 
1.77£.12 umol/L in the normal group. There were no 
significant differences among the 4 groups. Thus 
we failed to find abnormally elevated levels of 
circulating pyrophosphate in patients with dialysis 
osteomalacia or osteomalacia associated with total 
parenteral nutrition. This is evidence militating 
against a role for pyrophosphate in causing impair- 
ed mineralization in these two osteomalacic 
disorders. 
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GLOMERULAR BARRIER FUNCTION IN DIABETIC NEPHRO~ 
PATHY. Bryan D. Myers, Jan A. Winetz,* and Alan S. 
Michaels.* Stanford Univ. Med. Ctr., Div. of 
Nephrology, Stanford, California. 

We compared the size-selective glomerular bar- 
rier in diabetics with heavy proteinuria (ad- 
vanced DN, N=16) to that of diabetics with reti- 
nopathy and trace proteinuria (early DN, N=8) and 
that of healthy volunteers (Controls, N=15). The 
fractional clearance of neutral dextrans (6.) with 
molecular radii (r) between 30 and 64 A was deter- 
mined. In advanced DN relative to controls and 
early DN, 6 for smaller dextrans (r=30- 368) was 
depressed, while that for larger dextrans 
(r=56-64A) was increased. On log-normal proba- 
bility coordinates the correlation between 6. and 
r in controls and early DN was linear, suggesting 
that glomerular pores form one population with a 
normal distribution. In advanced DN, however, 
when r=46-648, 6. departed from linearity, sug- 
gesting a bimodal pore-size distribution. The 
extent to which 0 was elevated above linearity 
was subjected to a theoretical analysis to elu- 
cidate the properties of the upper pore mode 
(UPM). This revealed that 1) the fraction of 
total GFR ($) permeating the UPM = 0.009 + 0.002 
and 2) that dextran molecules r < 64A are com- 
pletely unrestricted. We assumed that albumin 
(1=368) and 1gG (r=552) were also unrestricted and 
calculated the filtered load (FL“) of each pro- 
tein through the UPM as FL* = (GFR + $) x plasma 
concentration. FL” for albumin and 1gG exceeded 
the corresponding urinary excretion rate by 1.5 
and 3.3 fold, respectively. We conclude that the 
development of a small population of large pro- 
tein-permeable pores accounts, in large part, for 
proteinuria in advanced DN. 


SPECTRUM OF AUTONOMIC DYSFUSCTION IN HEMODIALYSIS 
(HD) PATIENTS. Yoshiyuki Nakashima, Fetnat M. 
Fouad, Robert C. Tarazi, Steohen C. Textor, 
Ermanuel L. Bravo and Satoru Nakamoto. Research 
Div. and Nephrology Dept., Cleveland Clinic 
Foundation, Cleveland, Ohio. 

Autonomic dysfunction has been reported in HD 
patients to explain lack of HR slowing with tempo- 
rary external fistula occlusion (FO). To further 
investigate this observation, we studied 11 un- 
treated HD patients. Sympathetic activity was 
assessed by the change of plasma norevinephrine 
(NE) during 60° head-up tilt. Parasympathetic 
activity was evaluated by the variation of heart 
period (VHP) during stable respiration in the 
supine position and under 2 different stimuli (FO 
and tilt). Two patients decreased HR (>5 bom) 
during FO and increased HR (10 bom) in response 
to tilt. Among nine patients with no significant 
HR change during FO (-1 + 1), 6 increased HR (+12 
+ 2 bpm) whereas the 3 others did not (+2 + 0.1) 
(0 < 0.005) in response to tilt. The former sub- 
grouo increased NE during tilt more than the lat- 
ter (401 + 70 vs 146 + 20 ng/L, p < 0.05). In all 
11 patients, VHP was diminished (p < 9.005) at 
rest (25 + 1.1 msec) compared to normals (127 + 23) 
and did not change the stimuli. The present 
study indicates a wide spectrum of autonomic dys- 
function in HD patients. The increases in plasma 
NE in response to tilt indicate intact efferent 
sympathetic pathway. On the other hand, parasym- 
pathetic pathways were affected to various 
degrees in the different groups as evidenced by 
differences in response of high pressure and low 
pressure recedtors to appropriate stimuli. 


LONG TERM TREATMENT WITH 24,25(0H) 2D3 IN UREMIC 
DOGS: EFFECT ON PTH AND SKELETON. K. Olgaard, 
J. Schwartz*, D. Finco”, M. Arbelaez*, S. Teitel- 
baum, S. Klahr and E. Slatopolsky. Washington 
University School of Medicine, St. Louis, Mo. 

The biological importance of 24,25 dihydroxy 
vitamin D3 (24,25(0H)9D3) is still controversial. 
The present study was therefore undertaken to ex- 
amine the effect of 24,25(OH)9D3 on the skeleton 
and plasma levels of PTH in chronic uremia. Twen- 
ty dogs were made uremic. Serum creatinine, cat, 
total Ca, P and iPTH were followed at weekly in- 
tervals and creatinine clearances and vit D levels 
in plasma periodically. Rib biopsies were ob- 
tained after 12 months. Seven of the dogs were 
treated with 24,25(0H)9D3, 2.5 ug per day. After 
approximately one year of uremia the dogs were 
sacrificed. Plasma iPTH levels were 5-10 fold 
elevated in both the non-treated and the 24,25- 
(0H) 9D3 treated uremic dogs. Bone perfusion of 
the isolated tibia was then performed to examine 
the extraction by bone of PTH (1-34) and the si- 
multaneous release of cAMP. Perfusion with PTH 
(1-34) demonstrated a significant decrease in cAMP 
release in both groups of uremic dogs (p < 0.001) 
when compared to non-uremic controls (2.8 + .3 
versus 14.2 + 1.7 pMol/min). Bone histology 
showed a significant increase in osteoclast index, 
relative osteoid volume and total osteoid surface, 
compared to normal controls with no significant 
difference between the two uremic groups. It is 
concluded that long term (1 year) treatment with 
24,25(0H)9D3 in dogs did not affect the uremic 
bone disease and did not influence the degree of 
secondary hyperparathyroidism seen in chronic 
uremia. 
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THYROIDECTOMY PREVENTS CHRONIC RENAL INSUFFICIENCY 
IN NEPHROTOX!IC SERUM NEPHRITIS (NSN) IN RATS. 

R.C. Tomford, B. Buddington, A.C. Alfrey*, VA 
Hospital, Denver, Colorado. 

Thyroparathyroidectomy (TPTX) prevents the de- 
velopment of chronic renal failure associated with 
NSN in rats. Studies were designed to determine 
whether this protective effect is mediated through 
the removal of thyroid hormone (T,) or parathyroid 
hormone (PTH). Rats were selectively parathyroid- 
ectomized (PTX), TPTX, selectively thyroidectom- 
ized (TX) or sham operated prior to the induction 
of NSN. Subgroups of the TPTX and TX animals were 
supplemented with L-thyroxine at 2 ug/100 g body 
weight/day. All groups were pair fed. Data ex- 
pressed as mean t $.E.M. 


PLASMA CREATININE (Cr) % SURVIVAL 


GROUP n AT 8 WKS (mg%) AT 9 WKS. 
SHAM 3 5.2 £0.6 27 
TPTX 1? 1.2 + 0.6 80 
TX 11 0.7 + 0.4 100 
PTX 9 4.7 + 0.6 56 
TPTX+T, 6 5.1 40.9 29 
TX4Th 13 2.5 + 0.6 62 


Both the TPTX and TX groups had significantly low- 
er Cr (p < 0.001) than rats which were euthyroid 
from either endogenous or exogenous Ty supplemen- 
tation. Selective parathyroidectomy had no pro- 
tective effect on functional deterioration. Al- 
though the TX + Ty group had a significantly lower 
plasma Cr than the sham operated rats (p < 0.001), 
it was significantly greater than the TPTX and TX 
groups (p < 0.02). Proteinuria was not signifi- 
cantly different between any group. It is conclu- 
ded that the protective effect of TPTX on func- 
tional deterioration in NSN is mediated by the 
removal of Ty. 
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STIMULATION OF RED CELL CATION FLUXES FOL- 
LOWING RENAL TRANSPLANTATION. D. G. Warnock, 
J. L. Birnbaum,* F. Vincenti, and W. J. C. Amend, Jr. 
Department of Medicine and Renal Transplant Service, 
University of California, San Francisco, CA. 

Abnormal red cell cation fluxes or contents have been 
described in uremia, hypertension, and obesity. We ex- 
amined red cell cation fluxes in uremia, after renal 
transplantation (Tx) and after donor nephrectomy (Nx). 
After 24 hrs in saline at 4°C, red cell Na was 86 + 3 mM 
and K was 27+2mM. Na efflux and K influx rates 
(mmoles/L cells/hr+ SEM) were then measured with and 
without 0.1 mM ouabain (OUA) at 37°C (NEJM 302:769, 
1980). All Tx recipients received kidneys from living- 
related donors, and had serum creatinines less than 
2 mg/dL at 1 wk and 6 wk Post-Tx. 


Na Flux K Flux 
Total +QUA Total +OUA 
Living-related recipient group (n=7) 


Pre-Tx -2,340.3 0.640. 1,740.2 ~0.4+0.2 
1 wk Post-Tx -4.6+0.3 0.9+0.5 2.04+0.2 -0.2+0.3 
6 wk(n=12)  -7.440.6 0.240.5 3,740.3 -0.710.2 
Donor group (n=5) 

Pre-Nx -2.3+0.8 1.5+0.5 1.84+0.4 -0.3+0.2 


l wk Post-Nx -3.3+0.6 0.540.5 1.940.2  -0.5+0.1 


Total Na and K fluxes were similar in the Pre-Tx 
group and donor controls (Pre-Nx). Total Na flux signifi- 
cantly increased | week Post-Tx (paired difference was 
2.3+0.3, p< 0.001), but did not change in the donor group 
(Post-Nx). Further increases in Na and K fluxes occurred 
at 6 wks in a group of 12 recipients. K fluxes were not 
increased at 1 wk Post-Tx, but were increased in the 6 wk 
group. Conclusions: 1) Red cell Na and K fluxes 
increased following Tx. 2) Cation fluxes did not increase 
in surgical controls (donors). 3) Increased cation fluxes 
were ouabain-sensitive, due to increased number and/or 
activity of red cell Na-K pumps. 
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ABNORMAL DEOXYADENOSINE METABOLISM IN UREMIC 
ERYTHROCYTES. W.P. Wiesmann* and H.K. Webster.* 
(Intr. by J.P. Johnson). Walter Reed Army Inst. 
of Research, Depts. of Nephrology and Hematology, 
Washington, D.C. 

Dramatic alterations in purine metabolism in 
hereditary immunodeficiency diseases are reflected 
in the red blood cells (RBC) of these patients. 
Lymphocytotoxicity results from the accumulation of 
highly toxic adenosine, deoxyadenosine, or other 
purine metabolites. The observation of elevated 
ATP levels in uremic RBC suggests the possibility 
of abnormal purine metabolism in these cells. This 
has led to our speculation that the impaired lymph- 
ocyte function observed in uremia may have a purin- 
ogenic basis which is reflected in RBC metabolism. 
Washed RBC from 6 stable chronic hemodialysis 
patients without a recent history of transfusions 
or immunosuppressive therapy were incubated with 
1¢-adenosine or '"C-deoxyadenosine. Perchloric 
acid extracts of the RBC were then analyzed utiliz- 
ing a newly developed high pressure liquid chroma- 
tographic technique which permits simultaneous 
quantitation of both radioactivity and concentra- 
tion of separated metabolites. Consistent eleva- 
tions in ATP levels were observed in uremic RBC. 
The incorporation of adenosine and deoxyadenosine 
into nucleotide pools, however, was decreased. 
Whereas adenosine metabolism appears to be similar 
to control RBC, a remarkable inability of uremic 
RBC to metabolize deoxyadenosine was observed. 
Depending upon incubation conditions, a 2-8 fold 
elevation in deoxyadenosine and deoxyinosine was 
observed in uremic RBC. These data suggest the 
possibility of accumulation of toxic deoxynucleo- 
sides in the circulation of uremics which may 
result in the immunedysfunction of renal failure. 


Renal Physiology — Acid Base 
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EFFECTS OF SYSTEMIC pH AND VOLUME EXPANSION 
ON BICARBONATE ABSORPTION IN THE RAT PROXI- 
MAL CONVOLUTED TUBULE (PCT). R, J. Alpern, M. G. 
Cogan, and F. C. Rector, Jr., CVRI, and Depts. of Med., 
and Physiol., Univ. of Calif., San Francisco, CA. 

We examined the effects of alterations in systemic 
pH and volume status on bicarbonate absorption (JHCO,), 
in the absence of changes in perfused luminal bicarbonate 
concentration or flow rate. Rat PCTs were perfused in 
vivo at 15nl/min with either a 24 or 38 mM bicarbonate 
perfusate. There were four experimental conditions: 
1) Hydropenia (HYD); 2) Isohydric Volume Expansion (VE); 
3) Acute Metabolic Aikalosis (ALK); 4) Acute Metabolic 
Acidosis (ACID). Total CO (tCO.) concentration was 
measured in perfused and Collectéd fluids by micro- 
calorimetry. Results are mean + SEM. 


NET TOTAL CO, FLUX (pmol/mm-min) 
24 mM Perfusate 38 mM Perfusate 


HYD 105 +4 154 + 6 
VE 107 +5 15945 
ALK 28 + 3*t 60 + 5*t 
ACID 149 71t 


*P <.0l vs HYD ` +P <.01 vs VE 


The results demonstrate : 1) Compared to HYD, VE does 
not inhibit JHCO, at either perfusate bicarbonate con- 
centration. 2) ALK inhibits JHCO, in the presence of 
either a 24 or 38 mM perfusate; 3) ACID stimulates 
JHCO3. Previously measured bicarbonate permeabilities 
in the above conditions are small, although increased by 
volume expansion (KI 19:229A,1981). Therefore the calcu- 
lated rates of passive bicarbonate diffusion contribute 
little to the observed net fluxes in these studies; the 
major effects relate to proton secretion. We conclude 
that when luminal bicarbonate concentration and flow 
rate are not altered, volume expansion does not affect 
proton secretion, whereas metabolic alkalosis inhibits and 
metabolic acidosis stimulates proton secretion. 


INSULIN (1) STIMULATES URINARY ACIDIFICATION BY THE 
TURTLE BLADDER. JAL Arruda, Univ. of IL and West 
Side VA Hospitals, Chicago, IL. 

I has been shown to stimulate the transport of 
Na and other electrolytes by the kidney and by 
anuran membranes. The effect of I on H secretion 
by the turtle bladder in vitro was examined. Addi- 
tion of I (250mU/m1) to the serosal, but not to 
the mucosal, solution of increased H secretion to 
136.0+6.6% of baseline values. When the bladders 
were incubated overnight in presence of substrate 
to eliminate the effect of the endogenous I, I 
increased H+ secretjon to 155.04+14.9%. The effect 
of I to stimulate H secretion was dose dependent 
with half maximal stimulation at 100mU/m1 and 
maximal stimulation at 250 mU/ml. The effect of I 
to stimulate H secretion was critically dependent 
on presence of substrate i.e. in the absence of 
substrate I failed to stimulate H secretion. 
Inhibition of mitochondrial function abolished the 
stimulatory effect of I on H’ secretion suggesting 
that substrate utilization by the mitocondria is 
essential for effect of I. In agreement with thi 
hypothesis was the finding that stimulation of H 
secretion by I was the same in presence of glucose 
or pyruvate (155,014.9 vs 150.0+13.3 NS). The 
stimulation of H secretion by I was independent of 
any effect on Na transport in that the increase in 
H secretion was observed in bladders in which no 
stimulation of Na transport occurred or in bladders 
in which Na transport was abolished by ouabain or 
amiloride. The effect of I to stimulate H secre- 
tion was not dependent on protein synthesis and 
was additive to effect of aldosterone. The data 
demonstrate that I increases H secretion and 
finding that this effect is more pronounced in 
depleted bladders suggests that endogenous I modu- 
lates the rate of baseline H secretion. 
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EFFECT OF ACUTE RESPIRATORY ACIDOSIS (ARA) ON ACID- 
IFICATION BY THE INNER MEDULLARY COLLECTING , DUCT 
(IMCD) „OF THE RAT. H.H.Bengele,C.R.Caflisch, M.L. 
Graber, E.A.Alexander. Thorndike Mem. Lab.,Renal 
Section,Boston City Hospital,Depts.Med. & Physiol. 
Boston University School Medicine, Boston, Ma. 

We have recently demonstrated by direct in situ 
measurement that the IMCD plays a significant role 
in the acidification process and that acute HCl 
acidosis (AMA) stimulates acidification along this 
segment. The purpose of this study was to evaluate 
the effect of ARA on IMCD acidification. Utilizing 
the microcatheterization technique, pH and pC09 
were measured directly with glass membrane elec- 
trodes and fluid samples were obtained for bicar- 
bonate, acid phosphate and ammonjum in 6 ARA rats 
(arterial,pH 7.21 = .02,pCO> 86 = 3 mmig). Results 
were analyzed as a function of IMCD length. In 42 
measurements pH decreased from 5.78 to 5.28 (r = 
~.67,p <.001) and pCO? increased from 55 È 4 to 75 
t2 mmHg (r = .43, p<.001) between origin and tip. 
Bicarbonate delivery decreased from 154 È 34 to 25 
+ 3 nM/min (r = -.72, p<.001) along the duct but 
no change was noted in acid phosphate, 820 t g9 
to 709 É 38 nM/min (p>.3) or ammonium 1294 È 124 
to 1168 + 62 nM/min (p>.4). These data are simi- 
lar to AMA for the changes in pH and bicarbonate. 
In AMA (arterial pH 7.18 È .01,pCO 40 £ 1 mmHg) 
however, ammonium increased from 887 t 126 to 1396 
T 90 nM/min (p<.01) while acid phosphate delivery 
(191 Ë 148 nM/min) and pco? (31 ti mmHg) were lower 
and did not change significantly. We conclude that 
compared to AMA, during ARA: 1) acidification is 
augmented prior to and is less along the IMCD, 2) 
ammonium addition occurs prior to the IMCD and ex- 
cretion is dependent upon factors other than IMCD 
PH, 3) pCO, increases along the IMCD. 


@ 55 


PASSIVE Nat-H* EXCHANGE IN RENAL TUBULE CELLS: 
S. Blumenthal*, and J. Kleinman. Department of 
Medicine, VA Medical Center and the Medical Col- 
lege of Wisconsin, Milwaukee, Wisconsin. 

To examine passive Nat-H* exchange in proximal 
tubule cells, tubule suspensions from rabbit renal 
cortex were incubated with the mitochondrial in- 
hibitor rotenone to deplete them of ATP necessary 
for active transport. Sixty minutes of exposure 
to this agent decreased cell ATP content by 94%. 
Cells remained intact; their intracellular water 
content increased by only 14%. Incubation in 
high and low-Nat buffers produced suspensions 
having cell [Nat] of either 11125 or 5+2 mEq/L. 
An inwardly directed Nat gradient was established 
by placing cells previously incubated in low-Na 
into buffer with an [Nat] of 135 mEq/L. Cell pH 
(measured by DMO distribution) rose transiently 
by 0.18 units in association with an increase in 
cell [Nat] to a plateau value of ~95 mEq/L. In 
the presence of amiloride, cel] pH rose by only 
0.07 units, although cell [Na*] rose to a value 
simular to that observed in tubule cells not 
treated with this agent. When tubules of high- 
Nat content were placed in a low-Nat buffer in 
order to produce an outwardly directed Na* gradi- 
ent, a fall in cell pH of 0.16 units occurred. 

We conclude that the chemical driving forces 
for ion transport-can be manipulated in ATP-de- 
pleted tubule cells. Increases or decreases in 
cell pH can be driven by inward or outward Nat 
gradients. This process appears to be sensitive 
to amiloride. Demonstration of these Na*-gener- 
ated pH changes supports the existance of Na*-H 
exchange in proximal tubule cells. 


@ 20 
AMMONIUM (NH4) HANDLING BY DEEP NEPHRONS (DN) DUR- 
ING CHRONIC METABOLIC ACIDOSIS (CMA). J. Buerkert, 
D. Martin,* and D. Trigg.* Renal Div., Jewish 
Hosp., Washington Univ., St. Louis, Missouri. 
Papillary and surface micropuncture was used to 
assess the role of DN in the increased NHq excre- 
tion seen during CMA. NH4 was measured in fluid 
obtained at end proximal (EPT) and distal (EDT) 
sites of surface nephrons (SN), the bend of the 
loop of Henle (BLH) of DN and at proximal (prox) 
collecting duct (CD) sites in two groups of rats. 
Group I was tube fed NH4Cl and Group II water for 
3 days prior to study. As expected arterial pH 
and bicarbonate concentration were lower (p<.001) 
in Group I than in II. During CMA urine pH fell 
and NH4 excretion doubled. NH4 delivery to EPT 
was greater in Group I (20+2) than in II (12+2 
peq/min). This increase was due to a rise in tu- 
bular fluid NH4 content [TF(NH4)] from 2.31.3 to 
4.34.3 mM/1, p<.001. NH4 handling by ON was pro- 
foundly affected by CMA. Delivery to this site 
was increased twofold (5345 vs 25+2 peq/min in con- 
trols, p<.005). As in SN the increase was due to 
a rise in TF(NH4)(19+2 vs 12+2 mM/1 in Group II, 
p<.005). In both groups delivery of NH4 to EDT 
was less than to EPT. Thus NHq is lost in the in- 
tervening segment. NH4 delivery to CDprox was 
higher in Group I than in II (15204155 vs 936+191% 
of filtered NH4, p<.05). In both groups delivery 
to this site was more than to EDT indicating NH4 
entry along the CD. However, the difference in 
delivery was greater during CMA (841+152% vs 
394144, p<.05). Thus, DN contribute to the adap- 
tive increase in NH4 excretion seen during CMA. 
The data suggest that NH4 leaves the nephron at a 
site beyond the BLH to enter the CD. further, 
that NH4 reentry along the CD is enhanced by CMA. 
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DISPARATE EFFECTS OF CARBONIC ANHYDRASE INHIBITION 
ON RAT SUPERFICIAL AND DEEP NEPHRON BICARBONATE 
REABSORPTION. T. D. DuBose, Jr., and M.S. Lucci 
Depts. of Medicine and Physiology, Univ. of Tex. 
Medical Branch, Galveston, Texas. 

Recent microperfusion and micropuncture studies 
have demonstrated that carbonic anhydrase inhibi- 
tion (CAI) results in near total inhibition of bi- 
carbonate reabsorption in the superficial proximal 
tubule (SPCT), while whole kidney bicarbonate re- 
absorption remains significantly greater (50-70%). 
To compare superficial (S) and deep (D) nephron 
bicarbonate transport, 8 Munich-Wistar rats were 
studied before and after acetazolamide (A) (20 mg/ 
kg/hr) by standard papillary and cortical micro- 
puncture techniques and microcalorimetry. Rt. 
kidney GFR, and blood tCO., concentration did not 
change after A, while FEHCO3% increased from 0.04 
to 31.7% (p<.001). The rejection fraction for 
tCO, (RF) in the papillary collecting duct was 
similar to the rt. kidney before and after A 
(0.0 to 0.28) (p<.001). Tubular fluid tco 
concentration in the loop increased from 25.5 
to 47.3 mM after A (p<0.05). The RF in the SPCT 
increased markedly after A (0.12} .01 to 0.75ł 
-05) (p<.001). In contrast the RF for the loop 
of Henle also increased after A (0.10t .01 to 
0.32% .04) (p<.001) but remained significantly 
lower than the SPCT (p<.001). In summary, bi- 
carbonate reabsorption after A is significantly 
greater in deep than in superficial nephrons 
and contributes to the disparate effects of CAI 
on SPCT and urinary excretion. The most likely 
segment responsible for this observation is 
the deep PCT which may exhibit less sensitivity 
to CAI or accomplish bicarbonate reabsorption, 
in part, by a non-CA dependent mechanism. 
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ROLE OF BASOLATERAL ANION EXCHANGE IN URINARY ACID- 
IFICATION OF THE TURTLE BLADDER. J.L.Fischer*, R. 
F. Husted*, and P.R. Steinmetz, Depts of Medicine, 
Univ. of Iowa, Iowa City, IA, and Univ. of Conn. 
Health Center, Farmington, CT. 

Hydrogen secretion (Jy) across the turtle urin- 
ary bladder is an electrogenic process. The disul- 
fonic stilbene-sensitive exit step for HCO3- across 
the basolateral membrane of the Ht secreting cell 
has not been well characterized. This study exam- 
ines the effect of anion substitution on JH. Jy was 
measured as the reversed short-circuit current 
(RSCC) in bladders in which Na* transport was abol- 
ished with 10-4 M ouabain. 

In hemibladders bathed in normal Ringer's (C1= 
122 mM) Jy was 39.542.3 yA. Substitution of the 
chloride in the Ringer's with gluconate or methyl- 
sulfate resulted in a marked reduction in Jy (RSCC 
of 9.3+2.6 uA and 6.841.7 WA, respectively). Addi- 
tion of chloride to the mucosal surface had no ef- 
fect on Jy in gluconate or methylsulfate Ringer's. 
In contrast, serosal addition of chloride restored 
Jy to control. The apparent km for Cl in gluconate 
Ringer's was 0.13mM while inmethylsulfate Ringer's 
the apparent Kp was 1.13 mM. Maximal Jy (after CI 
addition) was the same in all Ringer's. Thus, 
methylsulfate appears to interact competitively at 
the transport site. Bromide was found to substit- 
ute for Cl with an apparent Kp of 1.48 mM in glu- 
conate Ringer's. The maximal Jy with Br was 87% 
of the Jy with Cl. 

We conclude that HCO” exit across the basolat- 
eral membrane of the H+ secreting cell occurs via 
a C1-HCO3” exchanger which has a high affinity for 
chloride. The electrogenicity of H+ secretion must 
be maintained by recycling of Cl across the baso- 
lateral membrane. 


COLLECTING DUCT SEGMENT (CDS) C1 REABSORPTION 
DURING RECOVERY FROM C1-DEPLETION ALKALOSIS (CDA) 
WITHOUT VOLUME EXPANSION (VE). J. H. Galla, 

D. A. Bonduris*, R. G., Luke. University of 
Alabama Medical Center, Birmingham, Alabama. 

We have recently shown in balance and clearance 
studies that complete recovery from acute CDA 
produced by peritoneal dialysis (PD) can occur in 
rats without VE (Abst 8th ICN, p64). To assess 
the role of CDS in this recovery, we employed 
clearance and microinjection techniques 3-4 hours 
after acute CDA. Cl was injected into late 
distal tubules in group CDA rats after PD vs. 0.15 
M NaHCO3 and in the control group (CON) vs. Ringers 
HCO3. Maintenance infusion after PD was 0.5 m1/100 
gm BW/hr of fluid isometric to post-PD serum. 

Hematocrits rose during the study in both 
groups (CDA 40.340.5 to 41.340.4; CON 40.610.5 to 
42,220.42), Final Pc] in CDA rose to 9043 mEq/L 
from 7942 post-PD but was lower than (p<0.05) that 
(10021) in CON. Similarly, final P co2 in CDA 
fell to 3342 mEq/L from 43+2 post-Pb bat was 
higher than (p<0.001) that (2641) in CON. Despite 
a lower GFR (714186 vs 1062292 u1/min; p<0.001) in 
CDA, V (4,640.6 vs 3.840.9 u1/min), UyaV (123435 
vs 2024144 nEq/min), and UgV (11434154 vs 9034138) 
were not different between groups; Ugav (1845 vs 
263262; p<0.005) was lower in CDA. Cl recovery 
in CDA was lower (32.6£5.5 vs 73.7£2.6%; p<0.001) 
and 3H inulin recovery was similar (CDA 9641; CON 
9741%; p-NS). 

The date show that Cl efflux from CDS increases 
during correction of CDA in the euvolemic rat. 

The CDS may be an important site for correction of 
CDA in euvolemta. 
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EXOCYTOSIS’ AS A MECHANISM FOR Ht TRANSPORT (Jy) 
REGULATION IN TURTLE BLADDER S.Gluck, C.Cannon,* S. 
Kelly,* and Q.Al~Awqati. Columbia P&S Dept. Medi- 
cine and Physiol. New York, NY. 

CO, stimulates Jy either by changing the kinet- 
ics of individual pumps, or by increasing the num- 
ber of pumps. One mechanism to increase the number 
of pumps is the fusion of vesicles having these Ht 
ATPases with the luminal membrane. 

Intracellular vesicles containing at pumps were 
seen in the mitochondrial-rich cells (MRC) of tur- 
tle bladders stained with the fluorescent weak base 
acridine orange. The orange color of these vesicles 
arose from dye accumulation, and was due to a low 
internal pH as it was dissipated by NH}, and by a 
proton conductor CCCP. MRC also took up an imperme- 
ant molecule, fluorescent dextran (FD) from the lu- 
men into endocytic vesicles. The excitation spec- 
trum of FD is pH-sensitive allowing measurement of 
an intravesicular pH of 5.0+0.2. NH3, CCCP, and met 
-abolic inhibitors increased it to 6.0+0.2. In in- 
tact bladders, CO) increased Jy and simultaneously 
caused release of FD into the lumen. The volume re 
-leased (measured by a flow-through method) correl- 
ated well with the increase in Jue Using density 
gradient centrifugation we found a bladder cell 
membrane fraction containing electrogenic ATP-de- 
pendent transport that was resistant to oligomy- 
cin (0) and abolished by DCCD and protonophores. It 
also had ATPase activity that was resistant to 0 
and inhibited by DCCD. This fraction increased its 
density in a sucrose gradient when bladders were 
allowed to endocytose buffer made dense with me- 
trizamide. 

These data show that J, is regulated by exocy- 
totic insertion of electrogenic HtATPases in the 
luminal membrane. 


@ 17 

HYDROGEN ION (H*) PERMEABILITY OF ISOLATED PERFUSED 
TUBULES. LL Hamm*, LR Pucacco¥ JP Kokko, and HR 

Jacobson, Univ. TX. Hlth. Sci. Cntr., Southwestern 

Medical School, Dallas, TX. 

Current models of bicarbonate reabsorption and 
urine acidification characterize both the high 
capacity, low gradient proximal system and the low 
capacity, high gradient distal system as havin 
pump and leak components. To further defing the H 
leak of these two systems, we measured H perme- 
ability (P) in isolated perfused rabbit tubules 
in which tive transport was inhibited by hypo- 
thermia and/or acetazolamide. Bath and perfusate 
were artificial solutions containing no bicar- 
bonate or carbon dioxide and containing phosphate 
(2mM) and lactate (5mM) as the principal buffers. 
Collected fluid pH was measured using a single 
barrel, glass membrane, pH microelectrode inserted 
into the collecting pipette. Proximal convoluted 
tubules (PCT) had a P, of 0.2140.01 cm/s with an 
imposed 1 pH unit gratient. Cortical collecting 
tubules (CCT) had a Pu of 1.3 + 0.2 x 10> cm/s 
with an imposed 3 pH unit gradient. Acute, in- 
vitro administration of 50ug/ml amphotericin B ig 
the perfusate increased P, from 1.6 + 0.3 x 10 
cm/s to 4.4 + 1.8 x 10°> cdħ/s in CCT. 

In conclusion: 1) PCT have a much higher Py 
than CCT. Although this high P,, acts to dissipate 
lumina] acidity, previously ` measured passive 
bicarbonate back-leak is quantitatively more 
important. 2) CCT exhibit a Py consistent with the 
ability to sustain large H gradients. However, 
P, increases significantly with amphotericin, an 
alent known to produce distal renal tubular acido- 
sis. 
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ENDOGENOUS PARATHYROID HORMONE (PTH) DOES NOT IN- 
FLUENCE THE ACUTE BUFFERING RESPONSE TO A MINERAL 
ACID LOAD. S.M, Homer*, C.A. Johns*, and N.E. 
Madias. Tufts-N.Engl.Med.Ctr., Boston, MA. 

Most evidence indicates that bone buffers do not 
make a critical contribution to the immediate buf- 
fering response following a mineral acid load. Two 
recent reports (JCI 63:985, 1979; AJP 239:F533, 
1980), however, concluded that PTH and, by impli- 
eation, bone play an indispensable role in the 
early phase (30-90 min) of acid buffering because 
animals deprived of PTH by thyroparathyroidectomy 
(TPTX) had markedly impaired tolerance to a min- 
‘eral acid infusion. In view of the provocative 
nature of this conclusion, further confirmation 
seemed warranted. 

We assessed the influence of TPTX on the buffer- 
ing ability of nephrectomized rats given an acute 
infusion of hydrochloric acid(HCl1). Our experi- 
ments were carried out in awake, unrestrained ani- 
mals and the required surgical procedures were 
staged over several days. The decrements in plasm 
{HCO3] following a l-h infusion of 3.5 mmol/kg HC1 
did not differ between TPTX (n=8) and sham (n=7) 
rats; A[HCO3]p was -9.4 vs. -9.9 mEq/L at lh, -8.6 
vs. -8.6 mEq/L at 3h and -8.6 vs. -8.5 mEq/L at 6h 
from the start of the infusion. Similarly, virtu- 
ally identical falls in plasma [HCO3] were observed 
in TPTX (n=7) and sham (n=9) rats following a 30- 
min infusion of 5 mmol/kg HC1; A [HCO3]p was 
-13.6 vs. -14.2 mEq/L at 30 min and -10.9 vs. -114 
mEq/L at 3h from the start of the infusion. With 
neither dose was the resultant change in plasma 
[H+] or PaCOo significantly different between TPTX 
and sham animals. Contrary to the reports cited 
above, the present observations indicate that en- 
dogenous PTH is not a critical mediator of the 
acute buffering response to a mineral acid load. 


METABOLIC ALKALOSIS IN EXPERIMENTAL HYPERPARATHY- 
ROIDISM: ROLES OF CONTINUOUS PTH EXCESS AND OF 
PLASMA 1,25-(0H) D3 CONCENTRATION. H.N. Hulter, 
R.D. Toto*, L.P. Itnicki*, B. Halloran* and 
A. Sebastian. USPHS, VAMC and UCSF, San Francisco. 
Previous studies from this laboratory (Clin 
Res 29:478A, '81) have demonstrated that chronic 
intermittent injections of bPTH to thyroparathyroid- 
ectomized dogs results in sustained hypercalcemia 
(HC) and metabolic alkalosis (MA). Since the ef- 
fects of continuous hyperparathyroidism (HPT) might 
differ from those of alternating HPT and hypopara- 
thyroidism, we assessed the chronic renal and sys- 
temic acid-base response to prolonged (2-17d, av.9d) 
continuous i.v. infusion of bPTH in 7 dogs ingest- 
ing NaCl 3 mmol/kg/day under metabolic balance con- 
ditions. Since PTH has been reported to increase 
1,25-(0H)2D3 production and since we have previous- 
ly reported that administration of large amounts of 
1,25-(0H)oD3 to dogs also results in MA (KI 16:854, 
'79), we examined the effect of continuous PTH ex- 
cess on [1,25-(0H)2D3]). Chronic PTH infusion re- 
sulted_in HC (+3.7+0.5 mg/dl, p<0.001) and MA 
(a[HC03]p +3.0+0.4 mEq/L, p<0.001; a[H*]p -3+0 
nEq/L, p<0.01) without significant change in net 
acid excretion (NAE): 107+3 vs. 108+7 mEq/24h. 
[1,25-(0H)oD3], was not significantly altered: 
Control vs. BTA, 22+4 vs. 17+4 pg/ml. The MA is 
Cl -resistant, in part of extrarenal origin since 
NAE did not increase and in part of renal origin 
since NAE did not decrease, and independent of al- 
terations in [1 ,25-(0H)2D3]p- Since hypocalcemic 
secondary HPT also results in MA (Clin Res, loc. 
cit.), in part of renal origin, the present results 
suggest an increased set point for chronic renal 
regulation of [HCO3]) by continuous PTH excess, 


per se. 


EFFECT OF ACUTE METABOLIC ALKALOSIS ON FRACTION 
OF FILTERED POTASSIUM DELIVERED TO THE JUXTA- 
MEDULLARY END-DESCENDING LIMB. R.L. Jamison, 
K.L. Blouch,* and D.R. Roy. Div. of Nephrology, 
Stanford Univ. Sch. of Med., Stanford, California. 
We previously reported evidence that K is 
secreted upstream to the juxtamedullary end- 
descending limb (JMDL) and that respiratory but 
not metabolic acute acidosis reduces the fraction 
of filtered K delivered (FFKD) to the JMDL. To 
study the effect of acute metabolic alkalosis on 
FFKD, young rats were anesthetized and prepared 
for micropuncture of the left renal papilla or 
cortex and infused with: 1) 150 mM NaCl 
(control); 2) 120 mM NaHCO,-30 mM NaCl (HCO,); 
or 3) 120 mM Na (as Na,S 4 -30 mM NaCl (SO 5. 
The results were (N = fio. rats, FE = fractional 
excretion, * = P < 0.05, compared to control 
group): 


FE K FF(H,0)D FFNaD FFKD 


Group oN (%) (x)? ® %2) 

Control 10 3042.9 1841.8 2923 141410 
HCO, 10 «4744,5* 1340.6 2542 96484 
50, 5 52+5.6* 1841.8 2744 134416 


At the end-proximal tubule of the superficial 
nephron, HCO, caused no significant changes 
(N = 4). Thas HCO, increased FE K but reduced 
delivery of water and K to the JMDL. The latter 
is not explained by HCO, acting as an impermeant 
anion in the collecting tubule to reduce 
medullary recycling of K since SO, increased 
FE K similarly but did not decrease FFKD. 
These findings suggest that K secretion upstream 
to the JMDL is flow-dependent. 


DETERMINANTS OF NET ACID EXCRETION AND PLASMA BI- 
CARBONATE DURING AND AFTER REPEATED FUROSEMIDE AD- 
MINISTRATION. Allen M. Kaufman* and Thomas Kahn, 
Bronx Veterans Medical Center and Mt. Sinai School 
of Medicine, New York, New York, 

Experiments were designed to study 1) the in- 
fluence of urinary buffer anions on net acid excre- 
tion (NAE) during and after repeated furosemide (F) 
administration and 2) the extent to which ANAE 
determines PHCO3. Rats were fed a low NaCl diet 
with added 1) NagSO4 2) Na-neutral phosphate or 
3) NaHCO3. F 1.75 mg bid was given for 4 days. 
Blood was obtained during baseline, after 4d F, 
and 3d after F was discontinued (recovery (R)). 


Na 2804 Na-Phos NaHCO3 
NAE: Baseline uEq 1382 1623 -901 
4a F (daily) 1820 2344 348 
3d R (daily) 2035 2891 196 
PHco3: Baseline 21.5 21.8 25.8 
Post-4d F 33.8 35.9 38.2 
Post-3d R 28.7 34.3 37.0 


Hct and urinary losses of K and Cl (not shown) 
were similar in all groups. Cumulative increment 
in NAE during 4d F was 1752 uEq in sulfate-fed, 
2884 uEq in phosphate-fed and 4996 uEg in bicar- 
bonate-fed rats. Despite the differences in NAE, 
increments in PHCO3 were similar. When F was dis- 
continued PHCO3 fell although NAE remained above 
baseline. These data suggest: 1) Urinary anions 
of high buffer capacity increase NAE during and 
after F administration 2) Increments in NAE during 
F do not result in proportional increments in 
PHCO3. PHCO3 can fall without a fall in NAE below 
baseline. Thus factors in addition to ANAE influ- 
ence PHCO3. Different increases in unmeasured 
anion excretion during F suggests changes in meta- 
bolism may play a role in acid-base homeostasis. 
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DECREASED DISTAL NEPHRON Ht SECRETION WITH ALDO- 
STERONE DEFICIENCY. C. Kornandakieti* and 
R. L. Tannen, Univ. of Michigan, Ann Arbor, Mich. 

To examine the effect of aldosterone on distal 
nephron Ht transport independent of volume, K}, 
and ammonia production, the isolated perfused rat 
kidney was used as described recently (Clin. Res. 
29:556A, 1981). Perfusions were carried out at 
pH 6.8 and creatinine, the primary urinary buffer, 
was added to the perfusate to achieve an excre- 
tion rate greater than 30 umol/ml GFR. Kidneys 
from adrenalectomized rats receiving Dexametha- 
sone (10 ug/day-IP) for 4 days with or without 
physiologic aldosterone replacement (10 ug/day-SQ) 
were examined, 

Aldosterone replaced kidneys had a significant- 
ly lower urine pH (5.74 vs 5.84, p <.05) and 
higher excretion rate of total titratable acid 
(4.4 vs 3.3 umol/ml GFR, p <.05). T.A.-pH 6.0 
(the amount of Ht required to lower urine pH from 
6.0 to the observed value), which reflects distal 
nephron H* secretion, was markedly greater (2.1 
vs 1.1 umol/ml GFR, p <.05). FEK was also higher 
in the aldosterone replete kidneys, but GFR Fe Na, 
and UNH,V did not differ. Addition of amiloride 
(1075M) significantly increased urine pH (+.13 
units) and significantly decreased both total 
titratable acid (~.7 umol/ml GFR) and T.A.-pH 6.0 
(-.7 umol/ml GFR) in the aldosterone deplete kid- 
neys. Kidneys from aldosterone replaced animals 
responded to amiloride in a similar fashion. 

Therefore, aldosterone directly increases the 
Ht secretory capacity of the rat distal nephron 
similar to its effects on isolated anuran mem- 
branes. Distal Ht secretion also occurs by an 
aldosterone independent mechanism, which is inhib- 
ited by amiloride. 


EFFECT OF DIET ON PLASMA ACID-BASE COMPOSITION IN 
NORMAL HUMANS. Ira Kurtz*, Terry Maher*, Henry N. 
Hulter, Morris Schambelan, and Anthony Sebastian. 
UCSF, SFGH, and USPHS Hosp., San Francisco, CA. 

In normal subjects ingesting ad lib diets, 
Madias et al. observed that plasma [HCO3] ({HCO3],) 
and blood [HH] ({H+1,) were highly dependent on the 
prevailing level of blood PCO2 (BPCO7). To inves- 
tigate whether [HCO3], and [Ht], at a given BPCO? 
are influenced by variations in endogenous acid 
production (EAP), we examined plasma acid-base 
composition (arterialized venous blood) in 
relation to steady-state net acid excretion (NAE) 
with 3 different diets (NAE range, 11-154 meq/24h) 
in 18 studies of 15 normal subjects (3 studied on 
2 diets). Using steady-state mean values (n=18) 
and multiple regression analysis: 

[HCO3]p= 0.31+BPCO2 - 0.01-NAE + 12.9, r=0.74 

[Ht] p= 0.47-BPCO2 + 0.01+NAE + 19.2, 'r=0.76 
The coefficients of both BPCO2 and NAE differed 
from zero in each regression (BPCO2, p<0.01; NAE, 
p<0.025). Holding BPCO? constant, the partial 
correlation coefficients of [HC03], on NAE 
(r=-0.55) and [Ht], on NAE (r=40.54) were signifi- 
cant (p<0.05, n=18). Using all data points (n=85) 
and covariance analysis between diet groups (n=3), 
the slopes of the linear regressions of [HCO3 }p 
on BPCO? were not different, whereas the inter- 
cepts of [HCO3] p at BPCO2=40 mm Hg were different 
(p<0.01). Given that steady-state NAE reflects 
EAP, the results indicate that normal values of 
[HCO03]p and [H+], are dependent on both EAP and 
BPCO2, i.e. on both "metabolic" and "respiratory" 
factors. Considering the larger numerical value 
of the range of NAE vs. BPCO2 (BPCO9 range 35-43 
mm Hg), the maximal effect of EAP variation on 
[HC03]p approximates 60% that of BPCO⁄. 


@19 
CHLORIDE (C1) GRADIENTS AFFECT TOTAL c0, FLUX IN 
CORTICAL COLLECTING TUBULES (CCTS). MESLaski, 


DG Warnock and FC Rector,Jr. CVRI & Dept. of Med., 
U. of Cal., San Francisco, CA. 

Chloride and bicarbonate fluxes are interrelated 
in a variety of epithelia. To investigate whether 
Cl gradients influence total CO, flux (JTCO,), o 
isolated perfused rabbit CCTs wêre exposed at 38 
to Cl gradients in bath to lumen (B >L) or lumen to 
bath (L>B) direction. Total c0, flux was measured 
by microcalorimetry. Electrical“potential dif- 
ferences were minimized by 0.1 mM amiloride in 
perfusate. JTCO, changed from absorption, 1.3 + 
1.5 pmoles/mm/mi, to secretion, -2.1 + 1.6 pmotes/ 
mm/min, (p< .001) when 50 mM of isethionate (ISE) 
or cyclamate replaced 50 mM bath Cl, and perfusate 
and bath both contained 25 mM bicarbonate. JTCO, 
did not change when 50 mM methylsulfate replaced 
50 mM bath chloride. With an oppositely directed 
gradient (114 mM ISE replacing 114 mM Cl in per- 
fusate) JTCO, changed from 8.1 + 1.9 to 12.9 + 2.7 
pmoles /mm/mif (p< .01). If perfusate was initially 
bicarbonate-free, and 114 mM Cl was replaced by ISE 
in perfusate, JTCO, decreased from -7.5 + 2.6 to 
-5.6 + 2.1 pmoles/fm/min (p< 0.05); when 114 mM CI 
gradient (B >L) was then eliminated by replacing 
bath Cl with ISE, JTCO, returned to control levels. 
Conclusions: 1) C1 gradients influence JTCO, in 
rabbit CCTs. L>B CI gradients increased net TCO, 
secretion; B>L C] gradients increased net TCO, 
absorption. 2) Methylsulfate appears to block“the 
Cl gradient effect on JTCO,. 3) Our results can 
be explained by electrical” coupling between C1 
gradients and JTCO, and/or by an anion exchange 
mechanism, 


INCREASED LUMINAL ELECTRONEGATIVITY (PD) AND 
DECREASED H? SECRETION: THE PARADOXICAL EFFECT 
OF CARBENICILLIN (C7). P.D. Lief and B. Mutz. 
Montefiore Hospital & Medical Center, Bronx, N.Y. 

Poorly reabsorbable anions have been shown to 
increase PD in isolated epithelia (Lipner et al., 
J. Lab. Clin. Med. 86:183, 1975). This effect was 
assumed to indirectly mediate the increased H 
secretion noted after administration of C= to 
animals and humans. To test this assumption, we 
added Ç7 (55 mM) to the luminal bath of 10 open- 
circuited turtle urinary bladders (TB). As ex- 
pected, PD increased from 82+4 to 104+8 mV 
(p<0.01). However, H? secretion declined from 
0.7440.11 to 0.50#0.20 wEq/h. The decrease in Ht 
secretion was greatest in those tissues where PD 
increased the least. To assess the effect of the 
anion, independent of changes in PD, C™ was added 
to the luminal bath of 11 short-circuited TB. Ht 
secretion declined significantly, from 0.67+0.13 
to 0.25+0.12 (p<0.01). This inhibitory effect of 
C7 on H+ secretion was noted at a luminal concen- 
tration as low as 5.5 mM. Similar studies 
employing SO as the poorly reabsorbable anion 
yielded different results. Luminal SO; (55mM) 
caused H" secretion to increase from 0.76+0.18 to 
1.3140.20 pEq/h in 5 open-circuited tissues 
(p<0.001) and from 0.91+0.11 to 1.1740.10 vEq/h 
in 5 short-circuited tissues (p<0.01). The 
Present studies indicate that C% indirectly 
increases Ht secretion (via increased PD) while 
its direct effect is to decrease Ht secretion. 
The data suggest that the net result is a 
combination of these opposite effects. Our find- 
ings illustrate the difficulty of predicting the 
action of an agent on Ht secretion from knowledge 
of its electrical influence alone. 
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THE EFFECT OF METABOLIC ACIDOSIS ON PHOSPHATE UP- 
TAKE BY BRUSH BORDER MEMBRANE VESICLES. 
B.S. Levine, K. Ho*, J. Kraut, K.L. Klein, 
J.W. Coburn, K. Kurokawa. VA Wads. Med. Ctr. and 
UCLA Sch. Med., Los Angeles, CA. 

Metabolic acidosis (MA) produces a phosphaturia 
independent of PTH or dietary phosphorus intake. 
To study the site and mechanisms of the MA-induced 
phosphaturia, inorganic phosphate (P) and glucose 
(G) transport were studied in the renal cortical 
brush border membrane vesicles (BBMV) from parathy- 
roidectomized rats gavaged for 3 days with either 
1.5% NaCl (Control -C) or 1.5% NH4Cl (Acidotic ~A). 
BBMV were incubated at various time periods in an 
uptake solution containing either 0.1 mM P or 0.1 
mM G and 100 mM Na Cl buffered with Tris-Hepes to 
pH 8.5. At sacrifice, pH and HCO3 were 7.38+0.02 
and 22,0+0.8 mM, respectively in C and 7.14+0.03 
and 12.2+0.7 in A (P<.01). Serum P was similar in 
both groups: 6.1+0.5 mg/dl in C and 6.2+0.5 in A. 
Urine P increased significantly with acidosis; 4.1 
+1.1 mg/24 hr in C and 12.74+2.1 in A (P<.01). The 
ratio of peak Na~dependent P uptake occurring at 
1.5 min of incubation to "equilibrium" values occur- 
ring after 60 min was 7.0+0.7 in C and 4.8140.6 in A 
(P<.05). The ratio for G uptake was similar between 
C and A; 6.541.5 in C and 6.8+1.7 in A. Absolute 
equilibrium values for P and G uptake were similar 
in both groups: 386493 pmol/mg protein and 9344 
pmol/mg protein, respectively in C and 374+87 and 
90420 in A. Km and Vmax were 0.06 mM and 1.85 nmol/ 
mg protein/15 sec, respectively, in A and 0.08 and 
3.33 in C. These data show that MA inhibits P up- 
take by BBM with a decrease in Vmax, without af- 
fecting G uptake. These results suggest that MA 
specifically inhibits P uptake at the BBM by de- 
creasing the availability of P carrier. 


@17 
DISSOCIATION OF RENAL CORTICAL PCO, FROM PROXIMAL 
BICARBONATE REABSORPTION IN CHRONIC METABOL IC 
ALKALOSIS. D.A. Maddox and F. J. Gennari. Univ. 
of Vermont College of Medicine, Burlington, VT. 
Proximal tubular bicarbonate reabsorption has 
been implicated as the primary determinant of the 
high PCO, values in the renal cortex, but no 
studies have measured both parameters in the same 
animals. To explore this relationship, we mea- 
sured PCO, and HCO, reabsorption in 8 rats with 
chronic metabolic plkalosis (mALK), induced by 
dietary Cl and K restriction, NaHCO, supple- 
mentation and furosemide, and in 6 control rats 
(CON). PCO, was measured in early (EP), and late 
(LP) proximal tubular segments, and in peritubular 
capillaries (PC) adjacent to the EP segments. 
Absolute proximal reabsorption of total C0, 
(APRtCO,) was also determined. mALK rats had a 
higher arterial [HCO, ] and pH than CON (35.2 + 
1.3 vs. 28.8 + 1.0 meq/L, P<.005, and 7.54 + .01 
vs. 7.46 + .01, p <.005). Arterial PCO, (Paco.) 
was 42.8 + 1.4 in mALK and 41.8 + 0.9 mmHg in 
CON(NS). Micropuncture results were: 


PCO, values 
SNGFR__FLtCO, APRtCO EP PC 


LP 
nl/min pmot /min mm Hg 


mALK 20.6 777 603 63.2 60.4 60.2 
#2.6 +494 476 41.9 42.0 +1.9 

CON 28.3 887 755 52.0 50.9 49.5 
40.9 £32 +57 43.0 +42.8 43.8 

p value <.05 NS NS <.01 <.025 <.025 


Renal cortical PCO, was 10 mmHg higher in 
mALK than in CON, a finding not accounted for by 
any difference in APRtCO, or PaCO,. Thus PCO, in 
the renal cortex is influenced importantly by 
factors other than bicarbonate reabsorption. 


EVIDENCE THAT SYSTEMIC ACIDEMIA IS NOT PREREQUISITE 
TO THE AUGMENTATION OF RENAL ACID EXCRETION DURING 

H250, ADMINISTRATION. N.E. Madias, D.A. Bushinsky, 

K.S. Shapiro, and J.J. Cohen. Tufts-N.Engl.Med.Ctr. 
Boston, MA. 

Previous studies suggested that the augmentation 
in renai acid excretion called forth by chronic 
mineral acid administration is governed not by the 
attendant acidemia but by the permeability charac- 
teristics of the acid anion (JCI 53:465,1974). If 
true, obviating acidemia during prolonged mineral 
acid administration should prevent neither quanti- 
tative excretion of the acid load nor stabilization 
of plasma [HC03]. 

To test this hypothesis, we studied 7 awake dogs 
during a continuous 7-day infusion of H2S0, (3.5 
mEq Ht/kg/day). Non-acidemic conditions were main- 
tained throughout by reducing the animals’ PaCO9 as 
needed; to do this, FiO? was lowered progressively 
in an environmental chamber to produce the required 
hyperventilation. Plasma [H+] did not exceed con- 
trol values in any animal during H2S0, infusion. 
Mean changes from control were (tp<0.05): 


Day n A[HCO3]p APaCOo A[Ht]p AHtexcr. A SOfZexcr. 


mEq/L mmHg nEq/L mEq/kg  mEq/kg 
1 7 -4.1t -7.5t ~2.8T -0.2 2.it 
2 7 -6.7t -10.8ł -2.0t 1.4 3.8 
3 6 -8.2t -13.8t -1.2 2.6F 4.0+ 
4 6 -8.7T -14.1¢ -0.4 2.5} 3.6t 
5 5 -9.0t -15.1ł -1.4 2.6t 3.5+ 
6 5 ~8.6T -14.7t -2.1t 3.3t 3.0+ 
7 5 -9.5t -16.3t -2.5T 4.8+ 4.0+ 


From day 3 on, SH+ excretion was significant and 
indistinguishable from that observed previously 
during "acidemic" H2504 infusion. These findings 
indicate that systemic acidemia does not mediate 
the renal response to chronic H2504 administration. 
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EFFECTS OF INCREASING LUMINAL BICARBONATE CONCEN- 
TRATION ON BICARBONATE REABSORPTION IN THE PROXI- 
MAL TUBULE. A.J. Mering J.P. Kokko, and H.R. 
Jacobson. Univ. TX. Hith. Sci. Ctr., Southwestern 
Medical School, Dallas, Texas. 

The filtered load of HCO. has been proposed to 
modulate both proximal tubuTe absolute HCO, reab- 
sorption and proximal glomerulotubular balance. 
The present studies measure the effects of isohyd- 
ric elevation of luminal HCO, concentration on 
both net_bicarbonate reabsorption (JHCO, in pmoles 
mm min’,) and net volume reabsoption™ (Jv in nl. 
mn” min™*) in isolated perfused rabbit proximal 
convoluted tubules. The normal (25mM) and high 
(43mM) HCO, containing solutions were isosmotic 
and mainta*ned at pH 7.4 by equilibration with 
pc0,'s of 40 and 72mm Hg respectively. In tubules 
initially perfused and bathed with 25m HCO, Jv 
was 0.92 while JHCO. was 86.6. Isohydric elevation 
of luminal HCO, (43mM) increased Jv to 1.42 and 
doubled JHCO to 172.3. (Fractional reabsorption 
of HCO, per $m perfused tubule remained unchanged 
31.5% ¥s 30.9%) Subsequent isohydric elevation of 
bath bicarbonate to equal that of perfusate (43mM) 
slightly but significantly reduced Jv and JHCO,. 
We conclude: 1) That luminal bicarbonate concentfa- 
tion plays a major role in determining proximal 
tubular bicarbonate and volume reabsorption. 2) 
At pH 7.4 HCO, reabsorption in rabbit proximal 
tubules does nöt exhibit saturation up to a lum- 
inal HCO, concentration of 43m. 
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THE EFFECT OF PARATHYROID HORMONE (PTH), VASO- 
PRESSIN (VP) AND CYCLIC 3'-5' AMP ON CALCIUM (Ca) 
FLUXES IN THE ISOLATED TURTLE BLADDER. JT McCreary* 
NA Kurtzman and S Sabatini, University of Illinois, 
Chicago, I11. 

Cyclic AMP inhibits acidification in the iso- 
lated turtle bladder whereas PTH does not. The 
mechanism of this effect of cyclic AMP is not 
known. Previous studies from this laboratory have 
shown that agents which inhibit acidification by 
the turtle bladder are associated with an increase 
in cytosolic Ca. The rise in cytosolic Ca may 
occur at the membrane as with carbachol and the 
jonophore A23187, or by release from mitochondria 
as with quinidine. To study the mechanism whereby 
cyclic AMP could inhibit proton transport, we 
examined the effect of two polypeptide hormones 
known to stipulate cyclic AMP as well as cyclic AMP 
itself on Ca’ fluxes in stripped turtle mucosa. 
Stydies were performed from 1 to 15 min. Control 
Ca™ uptake was 12.0 1.8 nmol/mgm protein at 1 min 
and rose to 41.5.5,1 at 15 min. PTH (1U, 10U) had 
no effect on Ca™ uptake as ,gompared to control. VP 
(10 mU) had no effect on Ca’? uptake. By confrast, 
cyclic AMP (10 mM) significantly increased Ca 
uptake at all time periods studied. The effect was 
virtually maximal at the earliest time interval 
tested (1 min). These results suggest that the 
inhibition of urinary acidification by cyclic AMP 
may be related to a rise in cytosolic Ca. Further- 
more, the lack of effect of VP and PTH, hormones 
which act through cyclic AMP on the kidney, is 
likely due to the lack of receptors in this mem- 
brane. These data further support the notion that 
Ca is a second messenger that reaulates transport 
events by anuran membranes. 


IMPAIRED URINARY ACIDIFICATION IN THE HYPOPHYSECTO- 
MIZED (HYPOX) RAT: EFFECT OF GROWTH HORMONE (GH) 
ADMINISTRATION. J.V. Nally* and C.J. Wolf, Depart- 
ment of Medicine, University of Pennsylvania, Penn- 
sylvania Hospital, Philadelphia, Pennsylvania. 
Previous studies (Clin Res 29, 472a, 1981) de- 
monstrated a defect in net acid excretion, urinary 
ammonia excretion, and urine acidification as a 
function of systemic pH in HYPOX rats supplemented 
with dexamethasone and 2+* thyroxine. HYPOX rats 
did exhibit a reduged inulin clearance (C_.), but 
similar urinary Na and K excretion when compared 
to controls. Three groups of rats (I-Con, II-HYPOX 
III-HYPOX + GH (300 mg. IP x 5d)) were subjected to 
gentle acid loading, as previously described. GH 
(kindly supplied by Nat"l Pituitary Agency) was ad- 
ministered in attempt to enhance Ci . 
Table I (n=8) IL (n=8) HI (n=7) 


Coy (mL/min) 2.254°04*1.174°11* 2.734°35 (NSvsI) 
uy (ml/min) 0.21£-02 0.174-024%* 0.274+03 (**vsI) 
U. +V/mlCiy 1.8840 1.52+°13*%  .87+°15 (* vsI) 
NKE(ueq/imin) 4.78+*36*2.19++19* 3.574°53 (NSvsI) 
Uppg Y (ueq/min) 3.87++30*2.074+15* 3.39Ł-23 (NSvsI) 
Pi t 
Fig I 6- | I * II vs I 
UMV 4 | IIIN *III vs I 
T ~ 
WM/min 2- | Tl = = — = 
plasma pH 7.2 7.3 7.4 7.5 


(Results in Table expressed + S.E.M. and * denotes 
p<.0l, ** .05). NAE and U 4t V(Fig 1) plotted as 
a function of systemic pH improved with GH, but did 
not fully return to Con. Chronic GH administration 
enhances C,,, yet did not fully correct the renal 
hydrogen ion defect exhibited by HYPOX rats. The 
defect is not accounted for by previously identi- 
fied intrarenal or extrarenal factors. 


EFFECTS OF HYPERTONICITY (HT) ON SYSTEMIC pH AND 
URINARY ACIDIFICATION (UA). L. Nascimento,d. Lo- 
Presto* and J.A.L. Arruda. Dept. of Medicine, 
West Side VA and Univ. of Illinois Hospitals, 
Chicago, IL. 

It has been previously shown that hypertonic 
expansion is associated with metabolic acidosis. 
The effects of HT on extrarenal acid base homeo- 
stasis was evaluated by measuring blood pH during 
infusion of hypertonic solutions (15-20 m0sm/ka/hr 
of mannitol (M) or saline (HS) to acutely nephrec- 
tomized rats. The following plasma changes were 
observed during M (n=10) infusion: Osm 292 to 377; 
systemic pH, 7.43 to 7.20; K, 4.2 to 5.4 mEq/1, 
calcium, 8.3 to 6.7 and P, 7.7 to 9.3 mg%. The 
administration of HS (n=14) caused similar changes: 
Osm, 288 to 365; systemic pH, 7.45 to 7.20 and P, 
7.8 to 11 mg%. Infusion of an identical volume of 
normal saline to control nephrectomized animals 
(n=6) did not alter serum Osm or systemic pH. The 
effect of HT on distal urinary acidification was 
evaluated by measuring the urine-blood pCO, gra- 
dient (U-B} pCO,. The administration of etther 
hypertonic solution to animals undergoing acute 
HCO% loading significantly decreased the U-B pCo., 
31 ds 15 mmHg, at comparable urine HCO concentri- 
tions, indicating that HT inhibits distal UA. In 
the toad bladder, a membrane capable of acidifica- 
tion and sensitive to changes in tonjcity, HT 
caused a significant inhibition of H secretion. 
These results showed that: 1) HT is associated with 
metabolic acidosis, hyperkalemia and hyperphos- 
phatemia due in part to transcellular shift; and 
2) In addition, HT impairs UA in vivo as assessed 
by U-B pCO, gradient and in vitro in the toad 
bladder. Fhus the metabolic acidosis of HT is 
due to renal and extrarenal mechanisms. 


URINARY ACIDIFICATION (UA)IN ADRENALECTOMI ZED 
(ADX) NON-ACIDOTIC RATS. D Rademacher*, L Nasci- 
mento, J LoPresto*and NA Kurtzman. Dept. of Medi- 
cine, West Side VA Hospital and Univ. of I11., 
Chicago IL. 

We previously demonstrated that ADX rats re- 
placed with dexametasone developed metabolic 
acidosis. In addition, we have shown that acidotic 
ADX rats were able to raise the urine-blood (U-B) 
pCO, gradient and lower. the urine (U) pH during 
Na go administration. We evaluated UA in ADX 
rats that were not allowed to become acidotic by 
administration of NaHCO, in the drinking water. 
Baseline values, ADX (n= 9) vs. sham-operated (S) 
(n = 6); pH 7.48 vs. 7.44; pCO, 42 vs. 44 mmHg and 
plasma (P) K, 5.1 vs. 3.6 mEq/¢ (p < .01). Fol- 
lowing acute KCO, loading both groups showed a 
normal U-B pC0,,°45 (ADX) vs. 35 (S) mmHg at com- 
parable U HCO. The capacity to lower the U pH 
during Na SO, infusion was evaluated in non- 
acidotic ADX*(n = 10) and S (n = 12). ADX group 
had a significantly higher weight loss post- 
surgery and a lower GFR, 0.9 vs. 2.2 ml/min (p < 
0.01). Both groups achieved similar minimal U pH, 
5.25 vs. 5.30. Absolute ammonia and net acid ex- 
cretion were higher in S group; however, no dif- 
ference was observed when these parameters were 
fractioned by GFR. Serum aldosterone levels were 
negligible in ADX and 231 ng/dl in S group. These 
results demonstrated that non-acidotic ADX rats 
under the present experimental conditions had an 
intact distal UA as assessed by U-B pCO, and were 
able to lower the U pH normally during fla S04 
test. Thus, the preservation of the abilfty ‘to 
generate U-B pCO, gradient or lower the U pH in the 
absence of aldosterone does not require systemic 
acidosis. 
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CONSEQUENCES OF ACID-BASE DISTURBANCES ON RENAL 
TUBULE REABSORPTION OF MAGNESIUM. Denis R. Roy, 
Kristina L. Blouch,* and Rex L. Jamison. Div. of 
Nephrology, Stanford University School of 
Medicine, Stanford, California. 

The effects of acute metabolic (MAcid) and 
respiratory (RAcid) acidosis and acute metabolic 
alkalosis (MA1k) on Mg excretion and fraction of 
filtered Mg delivered (FFMgD) to the superficial 
end-accessible proximal tubule (Sup end-PT) and 
juxtamedullary end-descending limb (JM end-DL) 
were examined by micropuncture in 56 parathyroid- 
intact rats. Compared to control rats (pH = 
7.38 + 0.02SE), MAcid (7.24 + 0.01) produced no 
significant change. RAcid (6.94 + 0.04) increased 
absolute Mg excretion but caused no other alter- 
ation. In contrast, MAlk (7.66 + 0.01) had 
several effects (FE = fractional excretion, 

TF/P = tubule fluid-to-plasma, * = P < 0.05): 


Urine Sup end-PT JM end-DL 
FE Mg (TF/P) FFMgD (TF/P) FFMgD 
(%) Inulin (4) Inulin (%) 


Control 2643.0 2.20.1 6844.4 6.140.6 7447.4 
MALk 1241,5* 2,240.3 7743.1 8.240,.4* 50+2.9% 


Associated with the reduced urinary Mg excre- 
tion, FFMgD clearly decreased to the JM end-DL, 
but not to the Sup end-PT. Tubule fluid-to- 
ultrafilterable Mg was a function of TF/P inulin 
in both superficial (y = 0.40x + 0.82; r = 0.53; 
P < 0.05) and juxtamedullary (y = 0.22x + 2.41; 
r = 0.35; P < 0.05) nephrons when all groups 
were combined. These results suggest MAl1k 
specifically enhances Mg reabsorption upstream 
to the JM-end DL, possibly in the JM pars recta. 


EFFECT OF BATH K* CONCENTRATION [K] „ON HCO; 
ABSORPTION IN RABBIT PROXIMAL CcoNVOLUTE 
TUBULE (PCT). S. Sasaki*, C. A. Berry, F. C. Rector, 
Jr., CVRI & Depts. of Med. & Physiol, Univ. of Calif., 
San Francisco, San Francisco, CA. 

Chronic_hypokalemia has been postulated to stimulate 
renal HCO, absorption, presumably by decreasing intra- 
cellular pH. However, since it has also been shown that 
HCO, absorption in PCT is dependent on Na -K ATPase, 
it might be expected that decreasing [K] ,, would inhibit 
HCO, absorption. To clarify this issue, rabbit PCT were 
perfused in vitro with ultrafiltrate-like solutions and 
bathed with an albumin solution of varying [K] ,. Volume 
flux (Jv) and net total CO, flux (JTCO,) were calculated 
from measured concentrations of inulin and total CO 
(microcalorimetry) in perfused and collected fluids. I 
some experiments glucose efflux Gg) was also measured 


using ["“C] glucose. Data are mean * SEM. 

[K] p (mM) = Jv (nl/mm min) JTCO, (pmol/mm min) 
0.03 (n=6, 0.02 + 0.05 6.2 + 3.0 

0.58 (n=6) 0.29 + 0.09 17.6 + 1.6 

2.0 (n=11) 0.81 + 0.08 72.0 + 7.5 

5.0 (n=16) 1.19 + 0.08 92.7 + 8.4 

8.0 (n=5) 1.24 + 0.16 98.9 + 17.7 


We observed that (1) when compared to 5mM [K] B 
2mM [K] „ reduced Jv (p<0.005), JTCO, (p <0.005) and 

(p< 0.05), but 8mM [K] p did not affeĉt Jv or JTCO,. 
8 When [K],, was extensively reduced (0.03mM), Jv and 
JTCO, were not significantly different from zero. The 
dependence of Jv and JTCO, on [K], demonstrated 
similar saturation kinetics with’ Km equal to 1.2mM for 
both fluxes. We conclude that (1) stimulation of HCO 
absorption by hypokalemia dogs not occur acutely. 
(2) Lowering [K] inhibits Na, HCO,, and glucose 
absorption proportionately, presumably by, an effect on a 
common transport system, ie. the Na -K ATPase pump 
system. 
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DEVELOPMENT OF HCO, TRANSPORT IN RABBITS. 
G.J. Schwartz and A.P. Evan, Dept. of Peds., Albert 
Einstein Coll. of Med., Bronx, N.Y. and Dept. of Anat., 
Univ. of Indiana, Indianapolis, Ind. 

Infants have a lower rena! threshold for HCO, than 
adults. Whether this phenomenon is due to extrinsic 
factors such as the size of the extracellular fluid volume 
or to a lower tubular reabsorption of HCO, is unknown. 
We therefore performed experiments on isolated early 
proximal convoluted tubules (PCT) taken from the juxta- 
medullary (JM) cortex of kidneys of baby rabbits ranging 
in age from 2 to 41 days. The PCT were perfused with 
an artificial solution simulating an ultrafiltrate of adult 
plasma and bathed in a similar one which also contained 
6 gm/dl albumin. Jv and JHCO, were examined in 34 
PCT. Electron microscopy confirthed that each segment 
was S1 JMPCT. In the first 3 weeks of life Jv and 
JHCO, were low and constant (.37 + .05 nl/mm.min, and 
4.0 + 261 pmol /cm.s,n=9), averaging 1/3 of the values 
obtained in JMPCT from 5 adults (1.2 +.66, 13.9 + 1.2). 
Beginning with the 4th week of life and continuing for 
the following 3 weeks there was a rapid rise in Jv (.03 
ni/mm.min.day) and JHCO, (.3 pmol/cm.s.day), so that 
by the 6th week Jv was .90 +.11 and JHCO, was 13.2 + 
2.7 (n=6). This rapid increase in transport succeeded 
weaning. Since weaning stimulates the enzymes in the 
GI system, we thought that a renal Na-K ATPase, could 
also be triggered by this event. If this is true, an 
enhancement in transport of glucose (Jglu) could result. 
Preliminary experiments show that Jglu increases from 
23 + 4 (n=6) to 57 + 14 (n=3) pmo!/mm.min over the 2nd 
month of life. Thus, the increase in the reabsorption of 
HCO, appears to parallel that of other Na+ co-transpor- 
ted solutes and the rapid increases in JHCO., Jv, and 
Jglu following weaning could all be dependerit on some 
signal stimulating Na-K ATPase in the developing proxi- 
mal tubule. 


HYPOKALEMIC METABOLIC ALKALOSIS DUE TO METASTATIC 
DISEASE TO BONE. Robert Soderblom, Stewart Shan- 
kel, J. Adan Ganel. Univ. of Nevada, Dept. of 
Medicine, Reno, Nevada & Loma Linda Univ., Dept. 
of Medicine, Loma Linda, California. 

None of the recent extensive reviews of hypo- 
kalemic metabolic alkalosis describe metastatic 
disease to bone as a cause of this electrolyte 
disturbance. In the past few years, we have fol- 
lowed 10 patients who have become alkalotic (art- 
erial pH 7.51 to 7.59) with carcinoma causing 
bony destruction. Al] of them had normal serum 
potassiums at the time of the alkalosis and 4 
patients had urinary sodiums of 34-109 mEq/1 and 
2 of them had urinary chlorides of 65-116 mEq/1 
and were clinically well hydrated. All 10 
patients were hypercalcemic. One patient had 
vomiting and diarrhea and one other patient had 
vomiting. Three patients were on prednisone, 

The urine pH was above 6 in 8 of the patients 
checked. The serum creatinine was elevated (1.4 
to 2.7 mgs%) in 4 of the 6 patients checked. 

During the course of treatment, all 10 pat- 
ients developed hypokalemia (K 3.4 to 1.7) and 
2 patients had potassiums of 1.7 and 1.9 mEq/1. 

Normal bone contains up to 35,000 mEq of bi- 
carbonate as calcium carbonate. ‘Since no other 
obvious cause of alkalosis could be found, we 
propose that rapid release of bicarbonate into 
the serum from metastatic disease to bone, par- 
ticularly in patients with impaired renal func- 
tion, causes a metabolic alkalosis. In the pres- 
ence of metabolic alkalosis, these patients are 
prone to develop severe hypokalemia especially 
with diuretic therapy used to correct hypercal- 
cemia. 
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CORTICAL-MEDULLARY GRADIENT FOR AMMONIA: MECHANISM 
REGULATING FORMATION OF AMMONIUM IN MEDULLARY COL- 
LECTING DUCT. Leonard Stern, Karen A. Backman and 
John P. Hayslett*. Department of Medicine, Yale 
School of Medicine, New Haven, CT. 

Recent studies demonstrated that a substantial 
fraction of urinary NH4* can be formed in medullary 
collecting duct (MCD). Since in vitro experiments 
suggested a step-up in ammonia content in tissue 
slices from cortex to medulla, it seemed likely 
that medullary interstitial [NH3] could act as a 
powerful stimulus for NHq* formation in MCD. To 
determine in vivo the cortical-medullary gradient 
for ammonia and correlate medullary concentration 
of ammonia with ammonia formation in MCD, studies 
were performed in the rat. Cortical and inner 
medullary levels of total ammonia were determined 
from renal vein (RV) and vasa recta (VR) plasma, 
respectively, while NH4*/TF/PIn between origin and 
end of the MCD was determined with microcatheteri- 
zation. In control animals VR plasma ammonia was 
9.2 + 1.5 uM/ml, (mean + SE), compared to 0.10 + 
0.01 in RV plasma. Net ammonia transport in MCD 
was zero. In acute acidosis (ApH 7.29 + 0.02) 
medullary ammonia rose to 22.5 + 2.7 uM/m] and net 
ammonia formation in MCD was 57% of the amount ex- 
creted. Infusion of mannitol in acidotic animals 
(ApH 7.27 + 0.02) reduced medullary ammonia to 8.0 
+ 1.2 and net transport in MCD to zero. In both 
acidotic groups renal ammonia production and urin- 
ary pH were similar. These studies demonstrated 
a high, but variable, cortical-medullary gradient 
for ammonia, and a direct correlation between me- 
dullary levels and NH4+t formation in MCD. We pro- 
pose therefore, a new mechanism which identifies 
the medullary ammonia concentration as a major 
factor regulating ammonia excretion. 
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IN-VITRO STIMULATION OF PROTON SECRETION BY ALDO- 
STERONE. D.K, Stone* J.P. Kokko, and H.R. Jacobson 
Univ. TX. Hith. Sci. Ctr., Southwestern Medical 
School, Dallas, TX. 

The characteristics of mineralocorticoid regu- 
lation of urinary acidification have been examined 
only through indirect, in-vivo methods. We have 
recently identified the medullary collecting duct 
as the major distal capacitance segment effecting 
bicarbonate reabsorption in the rabbit; J 
averaged 11.22 pm'mm * min `. This study examinee 
directly the role of aldosterone in regulation of 
proton secretion in the isolated, perfused, rabbit 
medullary collecting duct. Nephron segments from 
outer and inner zones of outer medulla were dis- 
sected from adrenalectomized rabbits and perfused 
according to standard microperfusion protocol. 
Proton secretory rate (J,,), as reflected by bicar- 
bonate reabsorptive rati, and assayed by micro- 
calorimetry, was measured before and three hours 
after the addition of aldosterone (10M) to the 
perfusion bath. Like tubules were perfused without 
addition of aldosterone to bath as a paraljel tine 
control. Results follow with Jy as pm'mm * min `: 


ADX+ ADX 
ALDO CONTROL 
Jy: BASAL 2.14 + 1.28 -51 4 .79 
Jy: POST 3HR 10.39 + 1.45 -.99 + 1.16 
PERFUSION 
P <.05 NS 


We conclude that adrenalectomy sharply reduces 
the bicarbonate reabsorptive capacity of the 
rabbit medullary collecting duct and that within 
this segment, aldosterone acts acutely and in- 
vitro to stimulate proton secretion. 


ADAPTATION OF DISTAL NEPHRON H* SECRETION IN 
RESPONSE TO ALKALI AND ACID INGESTION. R.L. Tannen 
and C. Kornandakieti*, University of Michigan, 

Ann Arbor, Michigan. 

Modification of intrinsic renal Ht secretory 

capacity by chronic alkali ingestion (NaHC03 vs 
NaCl, 0.52 mmol/g diet for 10 days) and by Chronic 
acid ingestion (1.5% NHyCl vs H20 for 4 days) was 
examined as described previously using the isolated 
rat kidney (Clin. Res. 29:556A, 1981). Perfusions 
were carried out at pH 6.8 and creatinine, the pri- 
mary urinary buffer (pK'a 4.91), was added to the 
perfusate to achieve an excretion rate of greater 
than 30 umot/ml GFR. Acidotic rats had a lower 
urine pH than their matched controls (5.56 vs 5.66, 
p <.05); while the urine pH was elevated with kid- 
neys from alkalotic animals (5.85 vs 5.70, p <.02). 
Total titratable acid excretion was increased in 
the acidotic group (5.5 vs 4.9 umol/ml GFR) and 
decreased by alkalosis (3.0 vs 4.5 ymol/ml GFR). 
The amount of H* required to lower urine pH from 
6.0 to the observed value (T.A. pH 6.0) was assum- 
ed to reflect distal nephron Ht secretion. T.A. 
pH 6.0 was also higher in the acidotic kidneys 
(3.5 vs 2.7 umol/ml GFR) and lower with alkalosis 
(0.9 vs 2.3 pmol/ml GFR). GFR, Fe Na, and creat- 
inine excretion were similar in all groups. To 
validate that T.A. pH 6.0 reflected distal nephron 
H+ secretion amiloride (1075M) was added to the 
perfusate in a separate group of experiments. 
Urine pH increased .17 units and T.A. pH 6.0 fell 
by 1.9 pmol/ml GFR, confirming that a substantial 
fraction of Ht excretion below pH 6.0 represents 
a distal nephron event. 

Thus, an intrinsic adaptation in distal nephron 
H+ secretion occurs in response to chronic inges- 
tion of both an alkati and acid load. 
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MODEL OF CHRONIC HYPERKALEMIC RENAL TUBULAR ACID- 
OSIS WITHOUT MINERALOCORTICOID DEFICIENCY, RENAL 
ABLATION OR PHARMACOLOGIC AGENTS. R.D. Toto*, 
H.N. Hulter, L.P. Ilnicki*, Y. Piyamanothamkul* and 
A. Sebastian. USPHS Hosp. and UCSF, San Francisco. 
Chronic hyperkalemia (HK) is a potential renal 
acidosis-producing factor by virtue of its ability 
to suppress renal HC03 reabsorption and ammonia- 
genesis. However, this potential has not been 
tested directly since reported models of chronic HK 
entail independent renal acidosis-producing condi- 
tions, e.g. mineralocorticoid deficiency; nephron 
loss; antikaliuretic agents known to inhibit Ht 
secretion. Since even massive K* loading (KL) (20 
mEq/kg/day) has little effect on plasma [K*] in in- 
tact animals, we performed chronic KL (5-10 mmol/kg 
KC1/day) on adrenalectomized dogs (N=7) maintained 
on fixed steroid replacement (aldo, dex, B, DOC) 
and reduced dietary PO4 to limit urine buffer with- 
out hypophosphatemia. This resulted in chronic 
stable HK ([k*Ip 6.7£0.3 mEq/L) and hyperchloremic 
metabolic acidosis (A[HCO Tp -4.640.4 mEq/L, p<0.001; 
A[H*]p +740 nEq/L, p<0. 007)" Net acid excretion de- 
creased (ZANAE -37+8 mEq, p<0.01} predominantly due 
to decreased NHS excretion (ZANHq -26£5, p<0.01) 
which in turn presumably resulted from a decreased 
availability of NH3 for titration of secreted Ht” 
since urine pH decreased (p<0.05). Correction of 
HK and_acidosis occurred when P0O4 was substituted 
for C1 without change in KL, or when KL was discon- 
tinued. This study represents the first demonstra- 
tion of renal tubular acidosis induced by KL in any 
species without intrinsic renal disease, drugs or 
mineralocorticoid deficiency. The findings in this 
study also demonstrate that in KL dogs with fixed 
steroid supply, the nature of the coadministered 
anion is a critical determinant of Kt adaptation. 
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MAINTENANCE OF ACID-BASE BALANCE IN ADRENALECTO- 
MIZED (ADX) RATS WITH DEXAMETHASONE (DEX). 
W. Wasser*, A. Sugarman, R. Stein, M. Artushenia*, 
and T. Kahn. Bronx V.A. Medical Center and The 
Mount Sinai School of Medicine, New York, N.Y. 
Studies were performed to evaluate whether a 
"glucocorticoid" could maintain acid-base balance 
in the absence of mineralocorticoid in rat. Meta- 
bolic balance studies were performed on 7 normal 
and 10 ADX rats maintained on DEX 15 pg/100g/day. 
Mean daily excretion + SE over a 5 day period is 
shown. * =P <.05, 


Normal ADX+DEX 
Urine pH 5.94.04 6.4+.05* 
Uyco3V uEq/day 1343 85+19* 
Titratable acid (UpaV) 674+23 496437* 
Ammonium (UyH4V) 1420+46 1986+83* 


Net Acid Excretion (NAE) 2081+65 2407+97* 
UnaV 1067+43 1099+55 
UKV 961416 1141462* 
PK mEq/l 4.2+0.1 4.770.1* 
PHCO3 23.6+0.6 23.5+1.0 


As compared to normals DEX resulted in a higher 
urine pH, lower titratable acid and higher ammon- 
ium excretion, normal Pyco, and higher Py. The 
higher net acid excretion and higher UgV on DEX 
may reflect increased catabolism. Despite possible 
catabolism and a higher Py DEX alone can maintain 
acid balance, although the components of acid 
excretion are altered. In other studies on ADX 
rats receiving DOCA 15 pg/1l00g/day urine pH, 
titratable acid and ammonium excretion were similar 
to normals. In ADX rats receiving DEX 15 pg/100g/ 
day plus DOCA 15 pg/100g/day the findings were 
similar to ADX rats receiving only DEX. These 
studies suggest that in ADX rats on a normal diet 
DEX without DOCA can maintain acid balance. 
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"REVERSAL" OF THE H+ PUMP (H+-ATPase) IN THE TURTLE 
BLADDER FAILS TO INCREASE ATP SYNTHESIS. C.Westen- 
felder and JAL Arruda. Univ. of Illinois and West 

Side VA Hospital, Chicago IL. 

It has been proposed that the luminal H+ pump in 
the turtle bladder is a H+-ATPase. This was based 
on the observation that H+ transport depends on the 
availability of ATP and that reversal of the ATPase 
reaction by imposition of an adverse electrochemi - 
cal H+ gradient across the luminal membrane of the 
turtle bladder leads to ATP synthesis (when endog- 
enous ATP synthesis is blocked with NaCN and iodo- 
acetate, IAA). To further characterize the rate of 
ATP synthesis by the H+ pump, we measured ATP 
levels in poisoned bladders (NaCN, IAA) exposed to 
an adverse electrochemical gradient of 310 mV (mu- 
cosa positive), Total ATP levels (firefly Luci- 
ferase assay) were not increased by this maneuver 
when compared to those in controls. Because of the 
dah turnover rate of the ATP pool, we measured 

PO incorpoyation into ADP after bladders were 
loadéd with "“PO,. The imposition of the adverse 
electrochemical, gradient failed to enhance the 
formation of y°°P-ATP within 5 min. To verify that 
the latter technique detects ATP synthesis, heavy 
mitochondria from turtle livers were used. Total 
ATP levels were 69.1 + 9.5 nmol/mg protein/30 sec. 
Under identical experimentał conditions, 0.4+ 0.07 
nmol/1/mg pro-tein/30 sec y~°P-ATP was synthesized. 
Thus, the latter method readily detects ATP synthe- 
sis. In summary: "reversal" of the H+ gradient 
does not lead to ATP synthesis. Possible explana- 
tions for this observation are: 1) The H+ pump is 
not an ATPase; 2) The backward reaction of the Ht- 
ATPase does not lead to ATP synthesis; or 3) Under 
these experimental conditions, effective H+ gra- 
dient is not achieved. 


EFFECT OF ACETAZOLAMIDE ON BICARBONATE 
REABSORPTION IN ALKALOTIC AND ACIDOTIC DOGS. 
Norman L.M. Wong, Gary A. Quamme and John H. 
Dirks. Dept. of Medicine, Univ. of British 
Columbia, Vancouver, Canada. 

Recent studies in our laboratory using the 
picapnotherm have shown that the superficial 
proximal tubules of dogs avidly reabsorbs 
bicarbonate. The present free-flow micropuncture 
experiments were performed to examine the effect 
of acute alkalosis and chronic acidosis on renal 
bicarbonate reabsorption. Recollection micro- 
puncture experiments were performed in two groups 
of dogs. In the first group of animals (n=5) 
chronic acidosis was induced by NH,Cl feeding 
(10gm/day for 3 days) which reduced P HC03 to 
7.97 mM. In the second group of dogs (n=10) 
metabolic alkalosis was induced by intravenous 
administration of NaHC03 (90mM) until P HCO3 
was increased from 22mM in control phase to 
33 mM. During acidosis FE HCO} was 1% compared 
to 27% seen in alkalosis. Micropuncture data 
revealed that 82% of delivered HCO3 was 
reabsorbed by the PT in acidosis in contrast to 
33% during alkalosis. 

Infusion of acetazolamide to these animals 
reduced proximal HC03 reabsorption in group I 
(82% to 31%) and II (33% to 18%), however HC03 
reabsorption by the distal tubule increased in 
Group I (12% to 38%) and was reduced in Group II 
(38% to 27%). Our data indicates that HC03 
reabsorption by the PT of the dog cannot be 
completely blocked by carbonic anhydrase 
inhibition, and reabsorption of HCO3 in the 
distal segment is load and gradient dependent. 


Renal Physiology — Hemodynamics 
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EFFECT OF INCREASED RENAL VENOUS PRESSURE. ON. RENAL 
HEMODYNAMICS IN THE RAT. William J. Arendshorst 
and Ariberto Corradi.* Univ. of North Carolina 
School of Medicine, Department of Physiology, 
Chapel Hill, North Carolina. 

Responses of renal blood flow (RBF), measured 
with a noncannulating electromagnetic flow probe, 
and renal vascular resistance (RVR) to an acute 
increase in renal venous pressure (RVP) were 
evaluated in euvolemic Munich-Wistar rats (210 + 
16 (SD) g body wt). Renal perfusion pressure was 
varied by constricting the left renal vein or 
suprarenal abdominal aorta. Elevating RVP from 3 
to 21 mmHg reduced RBF (6.1 to 4.6 ml/min, P < 
0.001) and increased RVR (22 to 25 mmHg/ml-min, 

P < 0.003) in 5 rats. The vasoconstriction was 
reversible as renal hemodynamics rapidly returned 
to control values upon restoration of RVP to 3 mm 
Hg. In contrast, when perfusion pressure was 
reduced to a similar extent by lowering arterial 
pressure from 135 to 115 mmHg while RVP was normal, 
RBF was efficiently autoregulated due to a decline 
in RVR (22 to 19 mmHg/ml-min, P < 0.001). 

In another group of 5 rats, elevation of RVP to 
22 mmHg produced a more intense vasoconstriction 
after iv injection of indomethacin. The changes 
in RBF (6.5 to 3.9 ml/min, P < 0.001) and RVR (21 
to 30 mmHg/ml-min, P < 0.02) were greater than 
those in untreated rats. Indomethacin had little, 
if any, effect on baseline renal hemodynamics or 
responses to a 20 mmHg reduction in arterial 
pressure. These findings indicate that increased 
RVP stimulates renal synthesis of prostaglandins 
which exert a net vasodilator effect, blunting a 
portion of the vasoconstriction produced by other 
factors in response to partial renal venous 
constriction in the rat. 
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NONINVASIVE DIAGNOSIS OF RENAL VEIN THROMBOSIS 
(RVT) BY ECHO~DOPPLER DUPLEX FLOWMETER (DF). P.S. 
Avasthi, E.R. Greene*, C. Scholler*, and C.R. 
Fowler. VA Med Ctr, Lovelace Med Fdn & Univ of 
NM, Albuquerque NM and Univ of OK, Oklahoma City. 

Renal venous blood flow characteristics are 
altered in RVT and can be recorded noninvasively 
by DF. The purpose of this study was to assess 
the specificity and sensitivity of DF in the 
noninvasive diagnosis of RVT by the measurement of 
venous flow velocity characteristics. Using a 
calibrated, dual frequency, real-time, two 
dimensional DF, we measured spatial averaged renal 
venous blood flow velocity in 8 healthy subjects 
(16 veins). The DF technique was validated in 
vitro and in vivo. The renal vein flow velocity 
waveform varied with respiration and the maximum 
flow velocity (Va) was consistently > 10 cm/sec. 
Using the following predetermined criteria : 
total occlusion, Vņ = 0 cm/sec; partial occlu- 
sion, 0 < Vn Š 10 cm/sec; and normal, Vy, > 10 
cm/sec; we blindly measured the renal venous flow 
velocity by DF in 10 nephrotic patients (20 veins) 
who had undergone renal venography. Using the 
above criteria, the DF vs the venographic 
diagnoses were : 

Normal Partially Obstr Totally Obstr 

Venography 10 2 8 
DF 7 6 7 

The overall sensitivity and specificity of the 
noninvasive DF in detecting any degree of RVT com- 
pared with venography were 89% and 55%, respec~ 
tively. We conclude that the DF is useful in the 
diagnosis of RVT as an initial noninvasive 
procedure. Evaluation of additional venous flow 
characteristics to allow improved diagnostic 
criteria may increase its specificity and provide 
unique hemodynamic information. 
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S-SULPIRIDE ANTAGONISM OF PRESYNAPTIC DOPAMINE 
RECEPTORS IN THE CANINE KIDNEY. Alan S. Bass* and 
Norman W. Robie*, (intr. by P. L. Kirkendol). Dept. 
Pharmacology, LSU Med. Ctr., New Orleans, LA. 
Previous investigations have demonstrated that 
dopamine (DA) will inhibit neurogenic renal vaso- 
constriction via a presynaptic mechanism. In addi- 
tion, the antagonism of presynaptic DA receptors by 
S-sulpiride (S) in the femoral artery has recently 
been reported (Fed. Proc. 40(3):290, 1981). Thus, 
the effects of S on DA mediated presynaptic inhibi- 
tion of neurogenic vasoconstriction in the kidney 
was investigated. The left renal artery of pento- 
barbital anesthetized mongrel dogs (15 - 25 kg) was 
exposed by a flank incision. Renal blood flow and 
mean arterial pressure were monitored. Renal vaso- 
constriction was produced by nerve stimulation (NS; 
1, 2, 4, 8 Hz., 2 msec., 10-20 v., 5 sec.) or nor- 
epinephrine (NE; 0.25 - 1.0 ug, i.a.) prior to and 
during DA (0.3 - 2.4 ug/kg/min, i.a.) infusion. DA 
produced a significant (P<0.05) decrease in NS re- 
sponses (1, 2, 4 Hz.) but no significant change in 
response to NE. In the same dogs, NS and NE were 
repeated prior to and during DA (2.4 ug/kg/min, 
ji.a.) infusion. While continuing DA infusion, S 
(0.5 - 15.6 ug/kg/min, i.a.) was infused and vaso- 
constrictor stimuli were repeated during each in- 
fusion rate. DA produced a decrease in the re- 
sponse to NS (1 Hz. - 75%, 2 Hz. - 70%, 4 Hz. - 
66%, 8 Hz. - 46%). S reduced the neurogenic inhi- 
bition of DA by 19% at 1 Hz., 22% at 2 Hz., 37% at 
4 Hz., 30% at 8 Hz., and all doses of S produced 
essentially equal effects. S produced no signifi- 
cant effect on NE. These results suggest that S 
blocks renal presynaptic DA receptors and thereby 
antagonizes the inhibitory action of DA on renal 
sympathetic nerves. 
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THE RENAL HANDLING OF HUMAN IMMUNOGLOBIN LIGHT 
CHAIN (IgLC) IN THE MUNICH~WISTAR RAT. C.Baylis, 
J.Falconer~Smith, B.D.Ross (Intr. by B.M.Brenner) 
Dept. Physiol., Manchester Univ., Manchester and 
Dept. Biochem., Radcliffe Infirmary, Oxford, U.K. 
Patients with multiple myeloma excrete the IgLC 
(Bence Jones protein) and IgLC has been implicated 
in the pathogenesis of myeloma renal failure. Data 
regarding the renal handling of IgLC, from clinical 
observations and animal experiments has been diff- 
icult to evaluate because the glomerular permeab- 
ility to IgLC is unknown. The present experiments 
were therefore performed; 7 female, euvolemic 
Munich-Wistar rats were infused with 3y-inulin(In) 
and 125,-rgLc (70 and 40uc/ml; both 1.2m1/h). The 
Bowman's space(BS) to plasma(P) ratios of In and 
IgLC were measured by micropuncture of superficial 
BS. Whole kidney clearance(C) of In (=GFR) and Igbc 
were measured and fractional reabsorption(FR) of 
IgLC was calculated. Two monodisperse IgLC's from 
different patients were studied.Data shown as mean 


+ ISE. 
BS/P1,, BS/PrgLC Cry man TELC FRrgic PI 


IgLCa 1.03 0.495 0.88 0.06 85.5 8.9 
(n=4) +0.03 +0.039 +0.10 +0.01 ł+2.1 y 
IgLCp 0.98 0.293 0.78 0.02 92.4 4.8 


(n=3) +0.03 +0.021 +0.05 +0.01 41.8 


With both IgLC's a significant restriction to trans- 
glomerular transport was evident with BS/Pyg1c <1.0. 
However, although both IgLC's had a similar MW 
(=22,000) ,IgLC, with the high isoelectric point (PI) 
was less restricted in its passage across the glom- 
erulus than the anionic IgLCp. In both cases, most 
of the filtered IgLC is reabsorbed. It has been 
suggested that the higher the PI the greater the 
nephrotoxicity of the IgLC; this may be related to 
enhanced filtration of IgLC's with high PI. 


@ 56 

CHANGES IN THE OPERATION OF THE TUBULOGLOMERULAR 
FEEDBACK MECHANISM WITH MATURATION. Josephine P. 
Briggs, Gisela Schubert*, and Jürgen Schnermann”. 
Dept. of Physiology, University of Munich, Munich 
West Germany. 

Rats with a mean body weight of 100 or 225 gms 
were studied to determine if the growth-related 
change in SNGFR is accompanied by changes in the 
operation of the tubuloglomerular feedback (TGF) 
mechanism. The relationship between loop of Henle 
flow (V) and SNGFR was defined in individual ne- 
phrons by multiple determinations of SNGFR during 
loop perfusion. An inverse sigmoidal relationship 
was observed which could be defined by four para- 
meters: SNGFRmax (the SNGFR when V is 0), SNGFRmin 
(the SNGFR when V is high), V1/2 (the flow at which 
the response is half-maximum) and f'(V1/2) (the 
maximum slope). The following are means of parame- 
ter estimates calculated for each nephron by an 
iterative computerized method (units are nl/min 
except for f* which is unitless): 


SNGFRmax SNGFRmin 1/2 £'(Vq/2) 
100 g =17.740.8 11.140.9 8.140.5 0.940.2 
225 g 36.242.0 20.041.5 12,540.5 1.940.3 
V and SNGFR were also determined without interrup- 


tion of the feedback pathway: 


Vfree flow SNGFREree flow 
100 g 8.80.5 nl/min 14.940.9 ni/min 
225 g 13.741.0 nl/min 28.641.5 nl/min 


From these studies we conclude: 1. With growth 
the flow range in which TGF is maximally sensitive 
shifts to higher flows, and the sensitivity of the 
mechanism increases. 2. In both 100 and 225 g rats 
the range of maximum sensitivity corresponds to 
normal tubular flow rates. 
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RELATIONSHIP BETWEEN TRANSIENT URINE FLOW RESPONSES 
DURING CHANGES IN RENAL ARTERY PRESSURE AND AUTO- 
REGULATION OF RENAL VASCULAR RESISTANCE. W. Patrick 
Burgess*, P. Youngblood*, and L.G. Navar. Univ. 

of Alabama Medical Center, Birmingham, Alabama. 

In the macula densa feedback model of renal vas- 
cular autoregulation, it is necessary that changes 
in renal arterial pressure (RAP) be reflected as 
distal tubule flow changes preceeding the time of 
autoregulatory adjustments in vascular resistance. 
Since techniques for direct, continuous measurement 
of distal tubule flow are not available, studies 
were conducted in water-loaded anesthesized dogs 
to evaluate urine flow responses during hemodynamic 
alterations. This approach uses the presumption 
that changes in urine flow in the water loaded 
animal are a reflection of changes in distal neph- 
ron flow. Renal artery and vein pressures, trans- 
ient urine flow (measured with a calibrated micro- 
drop counter), and renal artery flow (magnetic 
probe) were determined during incremental changes 
in RAP of 9 to 50 mmHg in a pressure range from 90 
to 175 mmHg. In 25 analyses of transients, initial 
urine flow responses occurred within the first 
second after a hemodynamic change with 2-3 seconds 
required for 4s maximum response. Renal vascular 
resistance, however, initially decreased in respon- 
se to an increase in RAP and was followed by 
initiation of autoregulatory resistance adjustment 
in 1-2 seconds with 4-6 seconds required for 3 
maximum response. These studies indicate that 
changes in urine flow in response to changes in 
RAP preceeded the autoregulatory resistance adjust- 
ments. 


@ 65 
LOSS OF AUTOREGULATION (A) OF RENAL BLOOD FLOW 
(RBF) FOLLOWING UNINEPHRECTOMY (UN): ROLE OF 
PROSTAGLANDINS (PG). Robert L. Chevalier and James 
G. Bowman,* University of Virginia, Department of 
Pediatrics, Charlottesville, Virginia. 
Pharmacologic renal vasodilatation results in 
impaired A of RBF. While compensatory renal 
hypertrophy also leads to vasodilatation, the 
effects of UN on A have not been reported. We 
therefore examined A in 30-40 day-old rats sub- 
jected to UN or sham operation 3-4 wks previously. 
To evaluate the immediate effects of UN on A, rats 
were also studied 30 min following UN (Acute UN). 
The influence of PG on A following UN was assessed 
by infusion of indomethacin or meclofenamate (PG 
inhibitors). Under pentobarbital anesthesia, RBF 
was measured by flowmeter while renal perfusion 
pressure (RPP) was altered by aortic constriction. 
To compare efficiency of A in each group, the 
index of A was calculated as (RBF9-RBF ;) RPP + 
(RPP»-RPP;)RBF], where an index of zero indicates 


Autoregulatory index 


1 2 No inhibitor PG inhibitor 
muH, UN Acute UN UN Acute UN 
70 100 0.89% 0.84* 0.367 0.38f 
+.21 +.20 +.06 +.06 
40 70 2.625 1.825 1.548 1.378 


+.71 4.15 +.22 +,13 
MeantSE; N = 6 rats each group. P?<0.05 vs sham*, 
vs pre-inhibitort, vs RPP 70-100 mmHg$. 
Conclusions: In the immature rat, A of RBF nor~ 
mally occurs above RPP of 70 mmHg. Acute or 
chronic UN results in impairment of A. The effect 
of UN on A is dependent at least in part on PG 
synthesis, as PG inhibitors resulted in a sig- 
nificant improvement of A. 


ULTRASTRUCTURE OF CANINE MEDULLARY VESSELS: HEMO- 
DYNAMIC IMPLICATIONS. Shyan-yih Chou, In Y. Park*, 
Pierre F., Faubert, and Jerome G. Porush. The 
Brookdale Hospital Medical Center, Division of 
Nephrology, Brooklyn, New York. 

In dogs with chronic thoracic inferior vena cava 
constriction and ascites or with chronic salt de- 
pletion we have demonstrated a marked reduction in 
papillary plasma flow associated with increased 
papillary solute content with no reduction in 
inner cortical blood flow. These observations 
raise the possibility that control of medullary 
blood flow takes place at or beyond juxtamedullary 
efferent arterioles since medullary blood flow de- 
rives entirely from these glomeruli. In the pre- 
sent study the ultrastructure of canine outer and 
inner medullary vessels was examined by electron 
microscopy (after glutaraldehyde fixation). The 
efferent arteriole and the proximal part of de- 
scending vasa recta are well provided with layers 
of smooth muscle cells. In the outer zone of the 
inner medulla, descending vasa recta are encircled 
by pericytes, cells containing pinocytotic ves- 
icles on the side facing the interstitium and fi- 
brils on the side facing the descending vessel, 
suggestive of a contractile function. The trans- 
ition of smooth muscle cells to pericytes occurs 
gradually as the descending vessels run toward the 
inner medulla. In the inner zone of the inner 
medulla pericytes are not seen. Descending vasa 
recta have thick continuous endothelium with no 
fenestrae whereas ascending vasa recta possess 
thin attenuated endothelium with numerous fen- 
estrae. These ultrastructural findings provide 
the anatomical basis for the independent control 
of medullary (papillary) blood flow, as suggested 
by our previous studies. 


GLOMERULAR FILTRATION RATE (G.F.R.) DURING 
PREGNANCY IN THE RAT. R.Green”. Univ. of 
Manchester, Dept. of Physiol., Manchester, England. 
(intr. by 

G.F.R. is increased during pregnancy in humans 
and rats (Atherton and Pirie, J.Physiol. 273:82- 
83P, 1977) but concomitant changes in single 
nephron glomerular filtration rate (s.n.g.f.r.)and 
possible redistribution of filtration have not 
been investigated. Twelve to thirteen week old 
Sprague-Dawley rats, either virgin or 6, 12 or 19 
days pregnant were anaesthetised and prepared for 
micropuncture; they were infused with 0.9% saline 
containing 5 uCi. mL} [3H] inulin at 200 uL.min”l. 
Urine and plasma samples were collected hourly and 
proximal and distal punctures made to measure 
s.n.g.f.r. Results are shown as mean + s.e.m. 


ays of Pregnancy —__—— — 


ie) 6 12 19 
Total Kidney 848 (8) 995 (8) 1303 (7) 1087 (7) 
GFR + 51 + 47 + 133 + 83 
(uL.min™ l) 
Proximal 38.3(30) 39.6(38)56.8(38) 62.2(34) 
s.n.g.f.r. t 1.9 t 2.1 4 2.6 + 2.5 
(nL. min7) 
Distal 41.1(19) 36.9(18) 45.6(19) 48.8(17) 
s.n.g.f.r. + 2.3 +2.4 +£4.1 + 3.5 
(nL. min™ 4 


It is concluded that redistribution of filtrate 
between superficial and juxtamedullary nephrons 
occurs during the early stages of pregnancy and, 
because of the marked proximal - distal s.n.g.f.r. 
difference, that during later stages of pregnancy 
tubuloglomerular feedback is enhanced. 
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DEPENDENCE OF THE NATRIURESIS DURING 
ACETYL CHOLINE-INDUCED VASODILATION ON INCREASED 
RENAL INTERSTITIAL PRESSURE. Dale A. 
Hartupee™ and Franklyn G. Knox, Department of 
Physiology & Biophysics, Mayo Clinic and 
Foundation, Rochester, Minnesota 

An increase in interstitial pressure (Pz) has 
been proposed as a mechanism for the natriuresis 
caused by renal vasodilation. In dogs, experi- 
ments were performed in decapsulated kidneys 
which, along with partial aortic clamping, allowed 
dissociation of acetylcholine-induced increases in 
Pr and renal blood flow (RBF). Py and RBF were 
measured and clearances performed before and 
during acetylcholine (ACh) infusion (2 ug/kg'min). 
The aorta was clamped at the beginning of the 
infusion so that a vasodilation occurred without 
an increase in Py. In the same kidneys a control 
response to ACh was also obtained when Py was 
allowed to increase. In the presence of the 
acetylcholine-induced vasodilation, control of 
Py by aortic clamping prevented the increase in 
fractional sodium excretion (FEyg)- Values of Py, 
FEyg, and RBF before and during ACh infusion with 
and without control of Pr are: 


(n = 6) Pr (mmHg) FEya ($) RBF (ml/min) 
Control 5.5+0.7 1.1640. 14 128 648.6 + 
ACh 11.0+2.0* 5.1240.90" 217.8421.4 
Control 5,841.0 0,83+0.20 147 4415.5 
ACh-Clamped 5.80.9 1.09+0.22  205.5+30.3" 


*5€0.025 compared to respective control value 


We conclude that an increase in renal intersti- 
tial pressure is required for the natriuresis 
associated with increases in renal blood flow 
caused by acetylcholine. 


IMMUNE COMPLEX GLOMERULONEPHRITIS: FUNCTIONAL 
CONSEQUENCES OF CAPILLARY LOOP INJURY. WF Keane, 
M Davidman, LD Michels, Depts. of Physiol. and 
Med., Univ. Minn., Mpls., Mn. 

To define the functional-morphologic correlates 
of immne complex glomerulonephritis (IC GN), we 
studied the consequences of glomerular basement 
membrane (GBM) IC injury on the forces that govern 
glomerular ultrafiltration. In Sprague-Dawley 
rats, daily IV administration of bovine serum 
albumin results in a proliferative GN with ex- 
tensive deposition of IgG and C3 along the GBM in 
a subepithelial location. Proteinuria develops 
after two months; micropuncture studies were 
performed in IC GN rats within 3 weeks after onset 
of proteinuria (119+44 vs. 1843 mg/24 h, p<0.05). 
Results: (meantSE *p<0.05). 

SNGFR SNGPF AP P f Kg 
-nl/min- -mmlig- nl1/séc /mmig 
Control (n=7) 5745 184413 4041 122 0.083+0.011 
IC GN (n=7) 4847 153421 4043 1543 0.058+0.005% 

The histopathologic changes along the GBM in 
IC GN rats were associated with a 29% reduction in 
the ultrafiltration coefficient (K,). The reduced 
K, in IC GN rats was partially offset by an in- 
cfease in mean ultrafiltration pressure (P p due 
to a reduced arterial protein concentration 
(5.2+0.2 vs. 5.70.1 g/dl, p<0.05). Net hydrælic 
filtration pressure (P) was unchanged. Although 
morphologic injury to the GBM was extensive in 
IC GN rats, reductions in superficial nephron 
filtration rate (16%, SNGFR) and plasma flow rate 
(17%, SNGPF) were modest and not statistically 
significant. We conclude that early in the course 
IC GN the principle effect of GBM injury is a 
reduction in filtration barrier surface area 
and/or hydraulic permeability i.e. Kee 
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ANGIOTENSIN II (AII) AND PROSTAGLANDINS (PG) IN 
THE CONTROL OF RENAL HEMODYNAMICS IN CHRONIC 
HYPERCALCEMIA (HCa). M. Levi, M. Ellis,* and T. 
Berl. Dept Med, Univ Colo Hlth Sci Ctr, Denver, CO 

HCa in the rat (Ca 12.8+.2 mg%) decreases renal 
blood flow (RBF, ml/min/gm kw) (radioactive micro- 
spheres)-6.44+0.1 in HCa, n=9, vs 7.2+0.1, n=9, in 
control (C), p<.001, and increases renal vascular 
resistance (RVR, mmHg/ml/ min/kg) 17.6+0.6 in HCa, 
n=9, vs 15.9+0.4, n=9, in C, p<.05. The role of 
AII as the mediator of this renal vasoconstrictor 
was studied by the administration of the convert- 
ing enzyme inhibitor, Captopril (Cap, 40 mg/kg/d 
for 4 days). Cap significantly (p<.02) increased 
RBF in HCa, 7.6+0.4 , a value not different from 
that of Cap-treated C, 7.7+0.2. This increase in 
RBF was associated with a decrease in RVR 15.3+ 
1.5, a value not different from that of Cap-trea- 
ted C. Since urinary PGE, excretion (ng/24 hr) 
was markedly increased in HCa, 83+6, n=28, vs 19+ 
1, n=28, in C, p<.001, the role of PGE, in the 
maintenance of hemodynamics and GFR was studied in 
the PG inhibited state. Indomethacin (I, 3.33 mg/ 
kg, IP, q8h for 24 hr) significantly decreased PG 
excretion in both groups. While PG inhibition had 
no significant effect on C animals, its effect on 
HCa was profound. RVR increased from 17.6+6, n=9, 
in HCa to 34+5.7, n=8, in HCatI, p<.02. Likewise 
RBF fell from 6.4+0.1, n=9, in HCa to 4.1+0.3, 
n=8, in HCatI, p<.001. In parallel with these 
changes, GFR (ml/min/kg bw) was also markedly 
decreased from 5.6+0.8, n=8, in HCa to 2.5+0.6, 
n=9, in HCa+I, p<.01. These results therefore 
reveal that HCa causes renal vasoconstriction. 
which is AII mediated. Furthermore, the 
maintenance of renal hemodynamics and GFR in HCa 
is highly dependent on the synthesis of PG, 
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MECHANISM OF THE DECREASE IN RENAL BLOOD FLOW (RBF) 
IN THE POTASSIUM DEPLETED (KD) CONSCIOUS RAT. S.L. 
Linas, D. Dickmann*, University of Colorado Health 
Sciences Center, Denver, Colorado. 

Dietary KD results in a decrease in RBF in the 
rat. The mechanism of this decrease is not known. 
In the present study, the KD conscious rat had a 
RBF of 3.6 as compared to 6.6 mi/min/gm in rats on 
a normal K diet (p<.01). This was associated with 
a decrease in mean arterial pressure (MAP) (103 vs 
120 mm Hg, p<.01). The decrease in MAP was caused 
by a decrease in systemic resistance (.27 vs .37 
mm Hg/ml/min/kg, p<.01) as cardiac index increased 
in KD (498 vs 338 ml/min/kg, p<.05). Since plasma 
renin activity (PRA) was increased in KD rats 
(6.12 vs 1.4 ng AI/ml/hr, p<.001), the effect of 
angiotensin antagonism (AIIA) with saralasin (SAR) 
and teprotide (TEP) was studied. Both ATIA in- 
creased RBF in KD (SAR 3.4 to 5.5, p<.Ol; TEP 3.5 
to 5.9 ml/min/gm, p<.01). Since thromboxane (TX) 
production has been found to be increased in KD, 
the role of prostaglandins (PG) and TX on RBF in 
KD was determined. Cyclooxygenase inhibition with 
either indomethacin (I) or meclofenamate (M) re- 
sulted in an increase in RBF in KD (I 3.4 to 4.5 
p<.01; M 3.5 to 5.0 ml/min/gm, p<.01). Selective 
TX synthetase inhibition with imidazole also re- 
sulted in an increase in RBF in KD (3.4 to 4.8 ml/ 
min/gm, p<.01). None of these PG or TX antagonists 
altered systemic hemodynamics. Since neither AII 
nor TX could singularly account for the decreased 
RBF of KD, studies were performed in KD rats treat- 
ed with I plus SAR or TEP. In these KD animals 
RBF was totally restored to normal: (I plus SAR 
6.6; I plus TEP 6.9 ml/min/gm). We conclude that 
the decrease in RBF in KD is mediated by both AII 
and TX. 
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EFFECT OF SODIUM ORTHOVANADATE ON RENAL RENIN SEC- 
RETION "IN VIVO". José M. Lopez-Novoa, J.C. Garcia, 
Manuel A. Cruz-Soto, Julio E. Benabe, Manuel Mart- 
inez-Maldonado, Research and Medical Services, VA 
Center, San Juan & Depts. Medicine & Physiology, 
University of Puerto Rico, San Juan, Puerto Rico. 

The effect of vanadate (0.5 wmol/min) on renin 
secretory rate (RSR) of the kidney has been studied 
in nembutal-anesthetized, volume expanded dogs. In- 
trarenal vanadate infusion caused a 69.3 * 8.8% de- 
crease in RSR. This was accompanied by marked de- 
creases in renal blood flow (RBF), glomerular fil- 
tration rate (GFR), and fractional excretion of so- 
dium (FENa). Renal vascular resistance (RVR) rose 
from 1.3} 0.09 to 6.1 = 2.3 mmig/ml/min; p<0.0005). 
Papaverine infusion partially blunted the effect of 
vanadate on RSR (RSR only fell to 42. È 10% of bas- 
al values). The decreases in RBF and GFR were also 
less and FENa slightly higher than normal. Acetyl- 
choline prevented the effects of vanadate more fu- 
lly. There was no fall in RBF, GFR or FENa; it bas- 
ically abolished the fall in RSR which fell only 
19.4 = 25.3%; of control (p=NS). Nifedipine (a slow 
Ca channels blocker) also prevented the fail in 
RBF, GFR and FENa induced by vanadate. Renin secre- 
tory rate did not change significantly (7.8 t 10.9% 
). These results clearly demonstrate that vanadate 
is a potent inhibitor of renin secretion and sug- 
gest that inhibition of smooth muscle Na,K,ATPase 
and changes in the cytosolic concentration of Na 
and Ca are involved in its mechanism. Changes in 
perfusion pressure and sodium delivery to the 
macula densa have little if any role in the in- 
hibition. 
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RENAL VASCULAR RESISTANCE IN EXPERIMENTAL DIABETES 
MELLITUS: ROLE OF ANGIOTENSIN II. LD Michels, M 
Davidman, WF Keane, Depts. of Physiol. and Med., 
Univ. Minn., Mpls., Mn. 

Uncontrolled experimental diabetes in rats has 
been associated with reductions in superficial 
nephron glomerular filtration rate (SNGFR) and 
plasma flow rate (SNGPF) without evidence of 
volume contraction or vascular lesions (J Lab Clin 
Med., Dec. 1981). To investigate if angiotensin II 
(A II) has a pathogenic role in these phenomena, 
we used micropuncture techniques to evaluate the 
determinants of glomerular filtration before and 
after angiotensin converting enzyme inhibition 
(ACE-I) with SQ 14225 (4 mg/kg B.W. IV). Sprague- 
Dawley control (C) rats (n=10) and diabetic (D) 
rats (n=11) were studied three months after in- 
duction of diabetes (alloxan, 50 mg/kg B.W.). 
Results: Pre and Post ACE-I (meantSE,*p0.05). 


MAP Poc SNGFR SNGPF 
- mmHg - - nl/min - 
C pme 12548 5242 6243 14723 
post *1L05t7 5222 6843 *207219 
D pre 11043 4741 5343 130#10 
post *98+3 #4422 #4426 120213 


In C rats, ACE-I results in a 41% increase in 
SNGPF due to a 42% reduction in total arteriolar 
resistance (Re). In contrast, SNGPF and R, in D 
rats declined Thy 8% and 9%, respectively. Although 
ACE-I decreased mean arterial pressure (MAP) in 
both C and D rats, only D rats demonstrated re- 
ductions in glomerular capillary hydraulic pres- 
gure (P.n) and SNGFR. These studies suggest that 
in D ratS 1) arteriolar tone is not significantly 
modulated by A II and 2) autoregulation of SNGFR 
does not occur after reductions in MAP. 
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PERTURBATION STUDY OF TUBULOGLOMERULAR FEEDBACK 
(TGF) CONTROL OF NEPHRON FUNCTION. Leon Moore™ and 
June Mason*, Dept. Physiol., SUNY Stony Brook, NY 
& Physiol. Inst., Munich, FRG. (Intro. by T. Dixon) 

A closed-feedback-loop perturbation technique 
was used to examine the efficacy of TGF regulation 
of the fluid input and output of the nephron prox- 
imal (PN) to the macula densa. Nephrons in hydro~ 
penic and hemorrhaged (1% BW) rats were perturbed 
by infusion of inulin-free tubular fluid at infu- 
sion ‘rates (IR) of 0, 7.5 and 15 nl/min into the 
first surface proximal segment of a flowing, un- 
blocked nephron. This increased the total fluid 
input (TFI) which is defined to be SNGFR + IR. 
Early distal samples at each IR provided measures 
of SNGFR, TFI, PN reabsorption (R), early distal 
flow (EDF) and TGF sensitivity. Regulation of PN 
input, TFI, and output, EDF, was quantified by cal- 
culating open-loop gains for each variable. 

In hydropenia, SNGFR and R fell during infusion, 
and TFI was significantly better regulated than 
EDF. After hemorrhage, SNGFR fell but R increased 
slightly during infusion, and EDF was better regul- 
ated than TFI. Also, EDF regulation and TGF sensi- 
tivity were increased by hemorrhage. Analysis of 
the data with a mathematical model of TGF showed 
that the differences between PN input and output 
regulation are due to altered R which can amplify 
or attenuate the steady-state error signal at the 
macula densa arising from the perturbation. 

We conclude that the ability of TGF to control 
nephron function is dependent on both TGF sensitiv- 
ity and the effect of the external perturbation on 
tubular reabsorption. Further, the results illus- 
trate the synergism between glomerulotubular bal- 
ance and TGF in regulating distal fluid delivery. 


ULTRASTRUCTURAL AND MORPHOMETRIC ANALYSIS OF THE 
INTRARENAL VENOUS SYSTEM IN THE RAT, C.C.C. 
O'Morchoe and W.R, Jones*, Loyola Univ. of Chicago 
Sch. of Med., Dept. of Anatomy, Maywood, Illinois. 
Intrarenal veins, although known to have thin 
walls are considered to be simple conducting ves~- 
sels. This study examines the detailed structure 
of named intrarenal veins in the rat and concludes 
that their walls exhibit properties consistent 
with passive transport between plasma and inter- 
stitium. The walls of all veins were formed of 
little more than an intima comprising endotheliun, 
a delicate basal lamina and occasional collagen 
fibers. The intima was either in contact with 
neighboring structures or was surrounded by vary- 
ing amounts of collagen, attenuated fibroblasts 
and a few scattered smooth muscle cells. The more 
peripheral veins often bordered on tubules, there 
being little or no intervening tissue between the 
two adjacent basal laminae which sometimes touched 
or even appeared to fuse, Maximal and minimal non- 
nuclear endothelial thickness was significantly 
greater in interlobar than in either interlobular 
or arcuate veins. All 3 types of veins exhibited 
fenestrae. These had a diameter of 62.7+6.4 (SEM) 
nm, and were closed by a thin diaphragm. The mean 
linear frequency (fenestrae/nm) in micrographs was 
highest peripherally being 7.07x10-" in interlobu- 
lar, 5.3x107* in arcuate and 3.6x10-5 in interlo- 
bar vessels. The forms of intercellular endothe- 
lial contact also differed according to site, 
there being more end to end and overlapping than 
interdigitating forms in interlobular and arcuate 
veins: the converse was true for interlobar veins. 
These and other quantitative data obtained in the 
study provide structural evidence that intrarenal 
veins are capable of sustaining passive transport. 
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EFFECT OF ALBUMIN CONCENTRATION (Ca) ON 
GLOMERULAR ULTRAFILTRATION COEFFECIENT 
(Kf) IN THE ISOLATED PERFUSED GLOMERULUS. 
R.W. Osgood*, H.J. Reineck, and J.H. Stein. Univ. of Tx. 
Hith. Sei. Ctr., San Antonio, Tx. 

To date, three studies have examined the effect of 
Ca on Kf. Each has reported a direct relationship 
between these parameters. In-vivo manipulation of Ca 
necessitates simultaneous alterations in plasma volume 
and probably hormonal systems including renin- 
angiotensin and parathyroid hormone. It therefore 
seemed possible that the previously reported relationship 
might be mediated indirectly by one or more of these 
humoral substances. We therefore examined the effect 
of removing albumin from the perfusate in the in-vitro 
perfused isolated dog glomerulus. Seven mid-cortical 
glomeruli were isolated, mounted and perfused. During 
the initial control period (I) glomeruli were perfused with 
a solution containing 3.5-4.0 gms % albumin. In the 
experimental period (II) a protein-free perfusate was 
used. Glomerular perfusion rate (GPR), glomerular 
filtration rate (GFR), effective filtration pressure (EFP) 
and Kf were determined. The results were: 

GPR EFP GFR K 


f 
Period (nl/min) (mmHg) (nl/min) (nl/min mmHg) 
I 317 +147t 16.7+0.9 48421 2.79 + 1.0 


1 450 £174* 33.5 #1.7* 125 +34* 3.76 £1.0* 
t mean + SEM *P<.05 or less 

In 4 of the seven studies a third period in which the 
initial perfusate was again used, demonstrated that all of 
these changes were reversible. The marked increase in 
GPR, which presumably resulted from the fall in 
viscosity, did not correlate with with changes in Kf. 

These results suggest an inverse relationship between 
Ca and Kf and that the direct relationship in-vivo may 
be mediated indirectly by some systemie consequence of 
altering serum albumin concentration. 
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EFFECTS OF ACUTE RENAL DENERVATION (Dx) ON GLOMER~ 
ULAR ULTRAFILTRATION DYNAMICS AND PERITUBULAR CAP- 
ILLARY (PTC) "PHYSICAL FACTORS". J.C. Pelayo,* 


P.A. Jose, and R.C. Blantz. Georgetown Univ. Med. 


Ctr., Wash., D.C., and UCSD, La Jolla, Calif. 

Dx has been shown to reduce proximal tubular 
reabsorption (APR) independently of changes in ei- 
ther nephron filtration rate (sngfr) or total re- 
nal plasma flow. The purpose of this study was 
to examine the potential modifications in the de- 
terminants of sngfr, and whether alterations in 
PTC "physical factors" contribute to changes in 
APR following Dx. Pressures and flows were mea- 
sured in surface glomerular capillaries, efferent 
arterioles (HPe), proximal tubules, and cortical 
interstitium (HPi) in Munich-Wistar rats during 
plasma volume replacement (1.5% BW) with left kid- 
ney Dx (n=6). Values are compared with those 
Sham-operated (Sh) rats (n=6). Protein concentra- 
tions were determined by microprotein analysis. 

sngfr APR rpf AP „e HPe HPi 

---nl/min/g kw---- --------- mmHg-------- 
Sh: 5242 2342 214411 3741 3042 1642 641 
Dx: 4842 17418 211414 3941 3342 1541 541 
(MeantSEM, §=p<.02 vs. Sham) 

Fractional proximal tubular reabsorption (Fr) 
was decreased by Dx (p<.02). Of note, peritubu- 
lar reabsorptive and glomerular ultrafiltration 
permeability coefficients were not altered by Dx. 

Dx had a natriuretic effect (p<.01). Conclu- 
sions: Dx, 1) elicits no discernible alterations 
in the determinants of glomerular ultrafiltration, 
and 2) significantly decreases APR and Fr, however 
these reductions could not be attributed to direc- 
tional changes in PTC "physical factors" or HPi, 
in this model. 


@ 65 
INFLUENCES OF EXOGENOUS ANGIOTENSIN II ON TUBULO- 
GLOMERULAR FEEDBACK ACTIVITY IN THE RAT. David W. 
Ploth, R.N. Roy*, and L.G. Navar. University of 
Alabama Medical Center, Birmingham, Alabama. 
Experiments were conducted to examine the mech- 
anisms of the attenuation of tubuloglomerular feed- 
back activity during inhibition of Angiotensin II 
activity. Tubuloglomerular feedback activity was 
assessed as changes of single nephron GFR or prox- 
imal tubule stop flow pressure (SFP) from early 
proximal tubules in response to alteration of per- 
fusion rate with an artificial tubular fluid solu- 
tion into late proximal tubule sites of the same 
nephron. Effective systemic renin-angiotensin b 
blockade with either Saralasin (1.2 mg/kg-hr) or 
the converting enzyme inhibitor (CEI) SQ 20881 (3 
mg/kg-hr) reduced feedback induced changes of neph- 
ron function in response to changes of perfusion 
rate from 0 to 40 nl/min by approximately 50%. 
Studies utilizing the CEI SQ 14225 (1 mg/kg-hr) 
confirmed approximately equal blockade of TGF: in 
response to change of perfusion rate from 0 to 40 
ni/min SFP decreased from 38.0 + 1.0 to 27.3 + 1.0 
mmHg during control conditions compared to 37.7 + 
1.1 to 32.7 + 1.5 mmHg during infusion of Captopril 
(SQ 14225). Responses for the 10 to 20 nl/min per- 
fusion interval were also attenuated during CEI (A 
= 7.8 + 1.1 mmHg control vs A = 2.1 + .9 mmHg CEI). 
Infusion of Angiotensin II (AII) in doses which re- 
stored BP to pre-CEI levels (35-50 ng/min) restored 
feedback responses to approximately midway between 
those observed during control conditions and those 
during CEI alone. The partial restoration of feed- 
back responses during AII infusion supports the 
hypothesis that Angiotensin is an important modu- 
lator of feedback activity by affecting baseline 
renal vascular sensitivity. 


@ 51 

INVOLVEMENT OF ENDOGENOUS OPIATES IN THE EARLY 
FUNCTIONAL CHANGES FOLLOWING ACUTE UNILATERAL NEPH- 
RECTOMY (AUN) OR URETERAL OCCLUSION (UUO). 

Jean Ribstein* and Michael H. Humphreys, Division 
of Nephrology and Univ. of Calif. Renal Center, 

San Francisco Gen'l Hospital, San Francisco, CA. 

Both AUN and UUO cause prompt increases in sodi- 
um (UyaV) and potassium (UxKV) excretion by the con- 
tralateral kidney (CK) through hemodynamic and/or 
neurohumoral mechanisms. Endogenous opiates could 
mediate this response since they influence electro- 
lyte transport in other tissues and are involved in 
circulatory regulation and hormone secretion. In 
8 anesthetized rats, AUN increased UyaV by the CK 
from 1742 + 1103 (SD) to 3829 + 1881 neq/min and 
UKV from 1385 + 561 to 2229 4 823 neq/min one hour 
later (P <.005 for both). In 9 rats receiving a 
continuous infusion of naloxone (0.3 ma/kg/hr), no 
changes in UnaV (1949 + 1317 to 1585 + 802 neq/min) 
or UKV (1703 +t 538 to 1989 + 624 neq/min) occurred. 
Similarly, sham AUN failed to alter electrolye 
excretion over the same time period in 6 control 
rats or 7 rats infused with naloxone. In 5 rats, 
UUO caused UyaV by the CK to increase from 1882 + 
234 to 3890 + 961 neq/min (P <.01) and UxV from 
1856 £ 234 to 2248 + 332 neq/min (P <.05) one hour 
later. In 6 rats infused with naloxone, UUO pro- 
duced no change in either UyaV or UKV. GFR, blood 
pressure, hematocrit, and plasma protein concentra- 
tion were similar in all groups, and did not change 
after AUN or UUO. 

These findings indicate that naloxone prevents 
the early functional changes in the CK following 
AUN and UUO, suggesting that these disparate 
Maneuvers influence function of the CK via a common 
pathway. Since naloxone is a specific inhibitor 
of opiate receptors, we conclude that this common 
pathway involves endogenous opiates. 
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THE EFFECTS OF INTRARENAL INFUSIONS OF 
ANGIOTENSIN I (A-I) AND II (A-III) ON RENAL 
HEMODYNAMICS IN THE DOG. L. Rosivall*, P. 
Youngblood* and L.G. Navar. University of 
Alabama in Birmingham, Birmingham, Alabama. 
Studies were conducted to compare the 
renal effects of intraarterial administra- 
tion of equivalent vasoconstrictive doses 
of A-I (2.3+1.5 ug/min) and A-II (0.654+0.4 
ug/min) in normal anesthetized dogs (n=10). 
Systemic arterial pressure was increased 
slightly (127 to 133 mmHg) during A-I in- 
fusion and was not altered significantly 
with the dose of A-II used. Renal blood 
flow (RBF), measured by electromagnetic 
flowmeter, decreased from 4.124+0.77 (mean 
+ SD) to 3.08+0.66 ml/min:g during the A-I 
infusion and 4.15+0.79 to 3.194+0.69 ml/min 
‘g during A-II infusion.During A-I infus- 
ion, GFR decreased from 0.85+0.13 to 0.72+ 
0.12 ml/min-g and from 0.9540.13 to 0.86+ 
0.15 ml/min-g during A-II infusion. The ~ 
filtration fraction increased significantly 
by 14 to 17% during A-I and A-II infusions. 
Urine flow decreased by 31% with A-I in- 
fusion and 33% with A-II infusion. Similar- 
ly, Na excretion decreased by 63% and 59%, 
respectively. Thus under conditions where 
the vasoconstrictive effect was due pre- 
dominantly to the intrarenal formation of 
A-II, significant decreases in GFR occured 
concomitant with the decreases in RBF. 
This suggests that not only exogenous 
sources of A-II but also endogenously form- 
ed A-II exert effects proximal to the 
postglomerular arterioles. 


@ 65 

AUTOREGULATION AND TUBULO-GLOMERULAR FEEDBACK 

(TGF) IN NEPHROTOXIC SERUM NEPHRITIS (NSN). T. 
Sakai,* D.J. Marsh, and R.J., Glassock.* USC School 
of Medicine, Dept. of Medicine, Harbor-UCLA Med. 
Ctr., Los Angeles and Torrance, California. 

Mild NSN in rats does not depress GFR despite a 
reduction of capillary ultrafiltration coefficient 
to half or less of normal, Dilation of the affer- 
ent arteriole with an elevation of glomerular 
capillary pressure is the compensating adaptation. 
Because this adaptation is so precise, it is of 
interest to determine whether it alters normal 
modes of autoregulation and TGF. NSN was induced 
in adult male rats and studied 10-15 days later. 
In 12 NSN animais, the mean slope of the pressure- 
GFR curve did not differ from zero, as was also 
true in normal controls; NSN does not appear to 
interfere with autoregulation of GFR. Renal blood 
flow (RBF) was measured in 7 control and 7 NSN 
animals. The slopes of the AP-RBF curves through 
an AP range of 90-140 mmHg did not differ sta- 
tistically from each other or from zero; NSN does 
not interfere with autoregulation of RBF. Ortho- 
grade single nephron perfusion was performed to 
assess the function of the macula densa, Stop 
flow pressure (SFP) was higher in NSN by 4.0 mmHg, 
but the slope of SEP against loop of Henle perfu- 
sion rate (LHPR) was normal. Finally, the slop of 
early proximal flow rate against LHPR in NSN did 
not differ from control, which, taken with the SFP 
result indicates that the gain of TGF was un- 
changed, We conclude that autoregulation of GFR 
and RBF, and of the TGF component, are unchanged 
in mild NSN, Whether there is an error signal to 
cause the compensatory afferent arterior dilata- 
tion remains to be determined, (NIH AM 15968 and 
AM 16565) 


@ 65 
VARIATION OF ULTRAFILTRATION COEFFICIENT WITH GLO- 
MERULAR SIZE IN SIX MAMMALIAN SPECIES. V.J. 
Savin*, and R.V. Patak. Univ. of Kansas Med. Ctr. 
Kansas City, Kansas 

Glomerular hydraulic conductivity (LpA or Kẹ) 
has been estimated using direct glomerular punc- 
ture or stop-flow techniques only in rats and 
dogs. We have developed a technique for esti- 
mating LpA of isolated mammalian glomeruli in 
vitro (Kidney Int. in press), and have studied 
glomeruli from normal rats (N=23), rabbits (N=21), 
dogs (N=16), sheep (N=2), calf (N=1) and humans 
(N=13). LpA, as determined by our method, for 
these six species averaged 4.0 + 0.2, 4.1 + 0.3, 
17.0 + 0.7, 20.8, 18.4, and 15.8 + 1.9 nl/min*mmHg 
respectively. We estimated glomerular capillary 
surface area by the formula A = 3na2 for each in- 
dividual animal and for each species. When indi- 
viduals within species were compared, LpA showed a 
linear correlation with A for rabbits, dogs and 
humans (r=0.73, 0.73, 0.94, p< .001). This rela- 
tionship could not be tested in rats because of 
the small variation in glomerular size between in- 
dividuals or in calf or sheep because too few in- 
dividuals were studied. When mean values for each 
species were compared, a linear correlation be- 
tween LpA and A was again present (r=0.93 p <.01). 
The slope of this line, 5 ul/min-mmHg-cn2, may be 
used as an estimate of the hydraulic conductivity 
(Lp) of the glomerular capillary. The strong re- 
lationship between glomerular size and LpA within 
species supports the thesis that increasing sur- 
face area is an important determinant of in- 
creasing GFR in the growing animal. Further, 
analysis of the relationship between LpA and A in 
several species suggests that Lp of mammalian glo- 
merular capillaries may be relatively constant. 


@19 
EFFECT OF RENAL PELVIC CONTRACTION ON RENAL PAP- 
ILLARY MORPHOLOGY AND FLUID TRANSPORT. Bodil 
Schmidt-Nielsen and Bruce Grave, Mt. Desert 
Island Biological Laboratory, Salsbury Cove, ME. 
The papillary collecting ducts (C.D.) are 
normally emptied by the contraction of the renal 
pelvic wall and fill during the interval between 
contractions (Kid. Intern. 18:419-431 and 20:55- 
60). The pelvic contractions and flow in loops of 
Henle (L.H.) and vasa recta (V.R.) were stopped 
abruptly by tightening a snare around the intact 
renal pelvis (900-1300 pm from papilla tip) in the 
anaesthetized hamster. The renal papilla was then 
fixed at specific times during the emptying or 
filling phases. In a group of 6 antidiuretic 
hamsters, the snare was tightened during the con- 
tracted phase in three and in the relaxed phase 
in the others. The papillae were fixed immediately 
in situ through the pelvic wall with glutaraldehyde 
fixative. Light and electron micrographs of the 
epon embedded tissue showed that: a) in the con- 
tracted phase: C.D., L.H., V.R. and intercellular 
spaces were closed except for the first 100 um 
of the papilla tip. Interstitium was significant- 
ly reduced in volume; b) in the relaxed phase: 
C.D., L.H., V.R. and cappillaries were open in all 
parts of the-papilla. Intercellular spaces between 
C.D. cells and between papillary epithelial cells 
were wide open. Interstitium was loose and expand- 
ed and interstitial cells showed open fluid-filled 
spaces. It is concluded that the peristaltic con- 
tractions interrupt flow in all structures in the 
papilla and compress the interstitium. Thus, 
peristalsis may profoundly affect fluid removal 
from the C.D. and papillary interstitium. 
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RENIN REGULATES AUTOREGULATION OF RENAL BLOOD 
FLOW. Patricio Silva and Katherine Spokes*, 
Charles A. Dana Research Institute and the 
Harvard-Thorndike Laboratory of Beth Israel 
Hospital and Harvard Medical School, Boston, MA 
02215. 

When the pressure of perfusion is raised in the 
isolated rat kidney perfused with an artificial 
solution the flow rises in direct proportion to 
the pressure of perfusion indicating absence of 
autoregulation of flow. A constant infusion of 
synthetic renin substrate (tetradecapeptide) into 
the perfusate reduces the rate of flow by 50 % and 
restores autoregulation. The restoration of 
autoregulation is partial, flow remaining constant 
between pressures of 80 to 120 mm Hg, at infusions 
of tetradecapeptide at a rate of 20 ng/min and 
progressively better, up to pressures of 140 and 
150 mm Hg, at rates of infusion of 60 and 100 
ng/min respectively. Norepinephrine, another 
agent that reduces flow in the isolated perfused 
rat kidney, does not evoke autoregulation at doses 
that induce vasoconstriction of the_same magnitude 
as tetradecapeptide, Saralasin (1077 M) completely 
prevents the vasoconstriction induced by 
tetradecapeptide at 100 ng/min and although it 
abolishes the autoregulation evoked by 
tetradecapeptide it also reduces the rate of rise 
of flow in response to the increase in pressure of 
perfusion. The converting enzyme inhibitors SQ 
14225 (1077 M) and SQ 20881 (1077 M) eliminate the 
vasoconstrictor effect of tetradecapeptide at 100 
ng/mwin and completely block autoregulation. 

These experiments indicate that renin is 
necessary for the process of autoregulation in the 
kidney and angiotensin generated within the kidney 
mediates it. 


TUBULOGLOMERULAR FEEDBACK IN YOUNG SPONTANEOUSLY 
HYPERTENSIVE RATS WITH REDUCED GLOMERULAR FILTRA- 
TION RATE, Charles T, Stier, Jr., James R, Dilley, 
and William J. Arendshorst. Univ. of N. Carolina 
Sch. of Med., Depts. of Physiol. and Med., Chapel 
Hill, North Carolina. 

We have previously found that whole kidney glom- 
erular filtration rate (GFR) and single nephron GFR 
(SNGFR) were significantly lower in 6-week-old 
spontaneously hypertensive rats (SHR) of the 
Okamoto-Aoki strain relative to age-matched normo- 
tensive Wistar-Kyoto rats (WKY). In the present 
study, micropuncture experiments were performed to 
determine whether the reduced SNGFR in young SHR 
as measured by collections of tubular fluid from 
proximal convolutions was due to strain differences 
in tubuloglomerular (TG) feedback. Shown below are 
data for paired collections of tubular fluid made 
from superficial proximal and distal convolutions 
of the same nephron as identified by intraluminal 
injection of dye. 


SNGFR (ni/mineg kidney wt) 


Proximal Distal P 
SHR (n = 10) 31 + 8 26 +7 <0.01 
WKY (n = 8) 457 40+7 <0.005 
P <0.005 <0. 005 


Means per rat + SD. 

The results, based on means per animal or 
individual observations, indicate that proximally- 
measured SNGFR was consistently greater (5 nl/min- 
g kidney wt) than distally-measured SNGFR in both 
SHR and WKY. SNGFR was lower in young SHR than in 
WKY when tubular fluid was sampled from either a 
proximal or distal site. Thus the lower SNGFR in 
6-week-old SHR cannot be accounted for by strain 
differences in TG feedback. 


EFFECTS OF SK&F 82526-J, A NEW ORAL DOPAMINERGIC 
RENAL VASODILATOR IN MAN. R.M. Stote, B. Erb, 

F. Alexander, K. Givens, R. Familiar and J, Dubb. 
Presbyterian-Univ. of Penna. Med. Ctr., Smith 
Kline & French Laboratories, Philadelphia, Penna. 

SK&F 82526-J is a renal vasodilator which acts by 
stimulating renal vascular dopamine receptors. In- 
travenously, it is more potent than dopamine. The 
renal effects of oral SK&F 82526-J were evaluated 
under conditions of water diuresis in 13 studies in 
9 normal subjects. The compound was well tolerated. 
Four subjects showed a rise in blood pressure of 
approximately 20 mmHg. In a previous study under 
ambulatory conditions, 2 of 13 normal subjects show- 
ed a similar effect. 

Control measurements were obtained for 2-3 collec- 
tion periods and compared to measurements at 60, 90 
and 120 minutes, the time of peak drug activity. 
The values are expressed as percent change from 
control: 

Dose n © pad Čin UV ĈH20 FeNa FeK Fella FeP 
5 16 -5 14 15% 37 i5 12 10 


25 5 16 -5 14 15 


50 4 22 -l 23 26 107  ~31 9 11 
EA. A Oe ee ee 
100 4 51 6 49° 54 89 2 34 7 


* p < .05 by Student's t-test on parameter measur- 
ed. (not on % change). 

CPAH, UV, and CH20 increased in a dose related 
fashion. Peak FeNa was greater with50 mg than 100 
mg, but total sodium excretion during the 4 hours 
after drug administration was greater with 100 mg. 

These findings indicate that SK&F 82526-J is ac- 
tive as a renal vasodilator in man and increases 
uv, °H20, and FeNa by decreasing fluid reabsorption 
in the proximal tubule. SK&F 82526-J may have clin- 
ical utility in the prophylaxis and treatment of 
acute renal failure. 


MOST "CONSCIOUS", "AWAKE" RATS ARE STILL ANESTHE- 
TIZED. H. Valtin, M. Gellai*, L.A. Walker*. Dept. 
Physiology, Dartmouth Medical School, Hanover, NH. 
In most experiments now being reported on so- 
called conscious, awake rats, catheters are placed 
under light ether anesthesia, the animal is allowed 
to wake up, and the experiment is run during the 
ensuing 3 hours. A model of trained, chronically 
catheterized, conscious rats allowed us to check 
how quickly the depression of renal hemodynamics 
that occurs during anesthesia is reversed. Each of 
6 Long-Evans rats was anesthetized with ether while 
catheters were placed. An infusion of inutest and 
PAH in isotonic saline was then begun while the rat 
was in a restraining cage, and GFR and RPF (with 
PAH extraction) were measured from 120-180 minutes 
after completion of the surgical preparation. These 
measurements were repeated in the same rats 4 and 7 
days later. Results are summarized in the Table. 


Time after Surgical Preparation 


3 hours 4 days 7 days 

Blood Pressure mm Hg 127 109* 107* 

GFR ul/min:100 g 807 1045%* 1098* 

RBF wl/min: 100 g 5795 8903* 8055* 
Renal Vasc. Resist. 

mm Hg/ul-min-100 g 21.7 12.3% 13.2% 


*Significantly different from 3 hours (p <0.05) 


We conclude that depression of renal hemodynamics 
due to anesthesia persists for at least 3 hours, 
when most experimental data are obtained. Since 
other evidence shows that the depression involves 
stimulation of the autonomic, renin-angiotensin 
systems (Walker et al. Physiologist, 1981, in 
press), experiments must be done on a more chronic 
preparation if they are to reflect the truly 
undisturbed, conscious state. 
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MAINTENANCE OF GLOMERULAR FILTRATION IN RATS WITH 
HEYMANN NEPHRITIS. Rocco Venuto, Ab Donker*, Jan 
Brentjens* and Giuseppe Andres. Dept. of Med., 
Path. and Micro., SUNY at Buffalo, New York. 

Glomerulonephritis(GN) adversely affects glomer- 
ular ultrafiltration coefficient. Nonetheless, 
glomerular filtration rate(GFR) is maintained at 
near normal levels in several forms of GN. To 
elucidate the mechanisms involved in the preserva- 
tion of GFR, we investigated autologous immune com- 
piex(IC) GN in the rat, a model for membranous GN 
in man. 

One hundred and twenty sodium(Nat)-restricted 
female Lewis rats were randomly allocated to either 
a treatment(T) (n=80) or a control(C) group (n=40). 
T rats were immunized with FxIA at the start of the 
study; a 2nd and 3rd injection were given 4 and 6 
weeks later. Each week body weight (BW), systolic 
blood pressure(SBP), urinary protein and creatinine 
excretion, serum creatinine and plasma renin activ- 
ity(PRA) were determined in 6 T-rats and 4 C-rats. 
Proteinuric rats had a higher SBP than non-protein- 
uric and C-rats (126 + 2 vs 116 + 2 and 110 t1 mmig, 
respectively). The amount of protein excreted cor- 
related positively with SBP (r=0.80; p< .001). A 
negative correlation was established between PRA 
and the degree of protein loss (r=0.75; p<0.001). 
T-rats who developed proteinuria had a higher BW 
than C-rats (231 t 5 vs 218 t 3g; p<0.05). Ina 
later phase of the disease, characterized by proxi- 
mal tubular damage, urinary Nat loss was accompani- 
ed by a decrease in BW and SBP, and an increase in 
serum creatinine. These data suggest that in ex- 
perimental membranous GN, GFR is maintained by a 
rise in SBP. This increase in SBP appears to re- 
sult from Nat retention but not from enhanced re- 
nin release. 


DYNAMICS OF GLOMERULAR FILTRATION IN AGING MAN. 
Jan A. Winetz* and Bryan D. Myers. Stanford Univ. 
Med. Ctr., Div. of Nephrology, Stanford, CA. 

We investigated the decline in glomerular fil- 
tration rate (GFR) associated with aging. Aging 
volunteers (55-80 years, N=11) were compared to 
youthful volunteers (17-34 years, N=11). Inulin 
and neutral dextrans were used as transport probes. 
Plasma flow (RPF, PAH clearance), and oncotic pres- 
sure (1) and protein concentration (C_) in affer- 
ent plasma were determined. Efferent Values (T 
and C_) were calculated from C_ and filtration 
fraction. In aging relative to youthful subjects 
inulin clearance was depressed but fractional dex- 
tran clearances (0), radii (r) 24-42A, were uni- 
formly elevated. Results included: 

(Mean + SEM, *P < .05) 
cre RPF Ta Me êp 


ml /min/l.7 3m? mmHg r=30R  r=32f 
Young 10845 500+16 26+1 3842 .52+.02 .41t.01l 
Aging 90+5* 418+19* 2341% 3442 .614+.04* .48+.03* 


We assumed that pore radius does not change 
with aging and that transmembrane hydraulic pres- 
sure (AP) ranges between 1< (AP-re) < 12 mmHg. We 
then applied our findings to an hydrodynamic model 
of solute transport through an isoporous membrane. 
This analysis revealed that reduced water but en- 
hanced macromolecule flux across aging vs. youth- 
ful glomeruli may be attributed to: 1) reduced RPF 
and 2) either a 25% reduction in the membrane ul- 
trafiltration coefficient (Kf) alone, or a smaller 
reduction in Kf combined with a decline in AP of 
up to 10%. We conclude that increasing vascular 
resistance and decreasing glomerular surface area 
available for filtration account for declining 
GFR in the aging kidney. 


@ 56 
QUANTITATIVE CHARACTERIZATION OF GLOMERULAR PERMI- 
SELECTIVITY IN DOGS IN VIVO. C. Whiteside” and 
M. Silverman. Univ. of Toronto, Toronto, Ontario. 
The pulse injection (single pass) multiple 
indicator dilution technique was used to determine 
unidirectional tracer extraction E of homogeneous 
(+ 500 daltons) neutral °H-dextrans across the 
glomerulus. This enables calculation of permea- 
bility x surface area (PS) from PS = Fin (1-E) 
where F = plasma flow. Then fractional clearance 
measurements of 3H-dextrans compared to !*C-inulin 
were carried out under identical conditions. The 
clearances contain contributions from both con- 
vection and diffusion and can be expressed using 
the Kedem-Katchalsky formulation in terms of 
total solute flux across the glomerulus. Since 
PS is known, the diffusion component can be cal- 
culated and the equation solved uniquely for the 
reflection coefficient (o). Single pass renal 
vein mean transit times (t) for dextrans m.w. 
10,000 to 15,500 were greater than t for 1251- 
albumin (plasma reference) indicating postglomeru- 
lar diffusion; therefore only urine recovery of 
3H-dextran was used in this range to calculate E. 
Dextrans > 16,500 had identical t's but smaller 
recoveries relative to !25I-albumin. This per- 
mitted E to be obtained from renal vein data: 
E = ]-3H-dextran recovery/!25I-albumin recovery : 
E = 1-3H-dextran upslope/!25I-albumin upslope. 
The results show that PS(dextran)/PS(inulin) 
ranged from 1.0 for m.w. 10,000 to .15 for m.w. 
25,000 with a decreasing curvilinear function. 
o (dextran) ranged from 0.0 for m.w. 10,000 to 
.82 for m.w. 25,000 with an increasing curvilinear 
function. It is concluded that this method repre- 
sents a new approach to the quantitation of 
glomerular permiselectivity in vivo. 


Renal Metabolism 


CATABOLISM OF HISTAMINE (H) IN ISOLATED GLOMERULI 
(G) AND TUBULES (T) OF RAT KIDNEY. H.E., Abboud > 
Dept. of Medicine, Case Western Reserve University, 
Cleveland, Ohio. 

H alters renal hemodynamics and may play a 
role in glomerular pathophysiology. We have recent- 
ly shown that H is synthesized in G. We now exam- 
ined catabolism of H in G & T of rat kidney. Intact 
G and T were incubated with 10 `M histamine in the 
presence or absence of methyl donor S-adenosylmeth- 
ionine (SAM). Control tubes were incubated with 
boiled preparations of G&T, and histamine measured 
by radioenzymatic assay. In the absence of SAM, G&T 
catabolized H equally. In the presence of SAM, 

(10 M) G catabolized 30.8% of added H as compared 
to T 58.1%. To determine major catabolic pathways, 
intact G&T were incubated with 10 `M C-H and 
products were separated on TLC. Product formation 
was linear with protein (100-500ug) and time of 
incubation (45-150min) in both G&T., Data expressed 
as, pmoles/mg protein, 


Methylhistamine Imidazoleacetic Acid 
(CH,H) (IMAA) 

c T G T 
SAM 29.2 p.<01 55.6 78.8 p<.005 32.1 
+6.9 +4. 45.3 +4.9 
p .001 p<. 001 NS p<. 05 
+SAM 364.0 p<.001 849.0 72.6 <.001 23.5 
(10 “M)+31.1 +59.2 47.5 +2.4 


Our data indicate: 1) Both major catabolic path- 
ways of H are present in G and T. 2) Under all 
conditions the methylation pathway in T predomin- 
ates over that in G. 3) In the absence of exogen- 
ous SAM, IMAA (biologically active metabolite) is 
the major product in G. H and IMAA may modulate 
inflammatory responses in glomeruli. 
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ASSESSMENT OF INTRACELLULAR pH WITH PHOSPHORUS 
NUCLEAR MAGNETIC RESONANCE (PNMR) IN THE TURTLE 
BLADDER. JAL Arruda, H Lubansky* G Dytko*¥ R Molat 
CT Burt* U of IL and WSVA Hospitals, Chicago, IL. 
Intracellular pH is thought to play an important 
role on urinary acidification by the turtle blad- 
der. We measured intracellular pH in the epithe- 
lial layer of the turtle urinary bladder utilizing 
PNMR. Our initial studies suggested the feasibil- 
ity of measuring intracellular pH with PNMR in this 
tissue (BBRC 100:1459). In 20 out of 25 experi- 
ments utilizing the epithelial layer of the turtle 
bladder, bubbled with 0,, two distinct resonances 
of inorganic P could be“identified corresponding to 
mean intracellular pH of 6.88+0.04 and 6.45+0.05. 
PNMR of turtle red blood cells revealed the exist- 
ence of a single inorganic P resonance correspond- 
ing to a mean intracellular pH of 6.97+0.05, a 
value not significantly different than the higher 
pH value obtained in the turtle bladder. The 
frequency distribution of intracellular pH values 
in the turtle bladder and in turtle red blood cells 
were comparable. Gassing the turtle bladder with 
100% N, collapsed the pH gradient from 0.34+0.07 
to zer6 thus suggesting that the two resonances 
reflect compartmentalization between cytosol and 
mitochondria. Readdition of 0, led to the reap- 
pearance of a pH gradient. Gasing the turtle 
bladder with 95% air and 5% C0,, while maintaining 
the extracellular pH constant,’ decreased intra- 
cellular pH from 6.7740.12 to 6.47+0.13. Lowering 
of extracellular pH with HCI also decreased intra- 
cellular pH. PNMR allows rapid, noninvasive mea- 
surement and frequent monitoring of intracellular 
pH in the turtle bladder and suggests the existence 
of compartmentalization or heterogeneity of intra- 
cellular pH in this epithelium. 


@ 63 

REDOX POTENTIAL AND GLUCONEOGENESIS AS REGULATORS 
OF PHOSPHATE (Pi) REABSORPTION IN PERFUSED RAT 
KIDNEYS. Andrew D. Baines and Brian D. Ross. Dept. 
Clinical Biochem. Univ. Toronto, Toronto, Ont., 
Canada and Univ. Oxford, Oxford, England. 

Kempson et al (J.Clin.Invest. 67: 1347,81) 
suggested that free cytoplasmic NAD regulates Pi 
reabsorption; this implies that (1) redox poten- 
tial and (2) gluconeogenesis should influence Py 
excretion. (1) To test the effect of redox po- 
tential we perfused isolated rat kidneys with 
either 10 mM lactate or 5 mM pyruvate in 6% al- 
bumin containing 2.2 mM Py. After 35 min perfu- 
sion lactate/pyruvate ratios in the perfusate were 
20 and 0.2 respectively, however, absolute and 
fractional Py excretion rates were the same. 
(Fractional Py excretion: lactate 10.641.3% n=12, 
pyruvate 10.541.3% n=10). (2) Norepinephrine (NE) 
added to the perfusate (5 ng/min) at 40 min in- 
creased gluconeogenesis 1.6 fold in lactate 
(p <0.05) and 2.4 fold in pyruvate (p <0.01) 
perfused kidneys. Fractional Py excretion at 65 
min was reduced from 12.742.3% in control lactate 
perfusions (n=6) to 4.7£0.9% in NE treated kidneys 
(n=6, p <0.01). The values for contröl and NE 
treated pyruvate perfusions were 17.9£3.0% (n=4) 
and 8.443.3% (n=6, p <0.01). Stimulation of gluco- 
neogenesis and P; reabsorption was inhibited by 
10-° M phentolamine but not by 10-4 M dl-propra- 
nolol. Conclusions: (i) redox potential does not 
influence Py reabsorption; (ii) increased gluco- 
neogenesis does not invariably decrease P; reab- 
sorption; (iii) NE stimulates Py reabsorption to 
the same extent in lactate and pyruvate perfused 
kidneys; (iv) alpha receptors stimulate both 
gluconeogenesis and Py reabsorption. 


@19 
14N NMR STUDIES ON THE IN VIVO AND IN VITRO MAMMA- 
LIAN KIDNEY. Robert S. Balaban and M.A. Knepper. 
NHLBI, LKEM, NIH, Bethesda, Maryland 20205 
Nuclear magnetic resonance (NMR) is a technique 
which allows the determination of concentration, 
kinetics, and location of cellular metabolites non- 
invasively in intact tissue. To investigate the 
feasibility of 14N NMR intact tissue, we performed 
14y NMR studies at 26 MHz on rat and rabbit kidneys. 
Using nitrate as a reference, resonances from urea 
(299 ppm), phosphocholine-choline (328 ppm), 
ammonia (356 ppm) and several amino acids (330-349 
ppm) were detected from the in vivo rat kidney. 
The urea peak was unusually broad from the in vivo 
kidney (half-width > 150 ppm) and thus almost un- 
detectable even in water deprived rats. However, 
the urea peak was relatively narrow (< 10 ppm) in 
urine samples, standards, and in kidney homo- 
genates. 14N NMR studies of urea in albumin solu- 
tions indicates that urea is not necessarily immo- 
bilized but the peak is broadened by a specific 
(T2) interaction with intra and extracellular pro- 
teins. Addition of 30% albumin to urea solutions 
broadened the peak to a similar degree as found 
in the intact kidney, but had no effect on the 
urea osmotic coefficient. 31P and 14N NMR spectra 
of the cortical and papillary regions of the 
rabbit kidney indicate that the papillary cel- 
lular concentration of phosphocholine is very high 
(> 10 mM}. The physiological significance of this 
previously unrecognized concentration of phospho- 
choline in the papilla remains to be established. 
These studies demonstrate that useful information 
can be obtained with 14n NMR in the kidney despite 
the fact that 14Nn peaks are broad when compared to 
31p and 13c. This technique should facilitate the 
study of renal amino acid, choline and general 
nitrogen metabolism. 


@ 30 


EFFECTS QF pH ỌN CITRATE UPTAKE IN RABBIT RENAL 
BRUSH BORDER MEMBRANE VESICLES (BBMV). M, Barac- 
Nieto. University of Rochester, Dept. of Physiol., 
Rochester, New York. 

Urinary citrate excretion is increased in alka- 
losis while the Tm for citrate reabsorption in- 
creases in acidosis. I tested whether these 
changes in the renal handling of citrate could be 
related to direct effects of pH on the citrate-Na 
cotransport system in BBMV of rabbit kidney. Rab- 
bit (male, New Zealand, white) BBMV were obtained 
through differential centrifugation and Mgtt pre- 
cipitation. Uptakes of 14_c-citrate and 7H-Glu- 
cose into KCl equilibrated valinomycin (0.05 yg/mg 
protein) treated: BBMV, in the presence of inwardly 
directed NaCl (100 mM) or KCl (100 mM) gradients, 
were determined by rapid filtration techniques. 
Enrichments of alkaline phosphatase (8.1 + 0.4, 
n=6) and of NatK ATP’ase (0.7 + 0.5, n=6) were 
similar to those previously reported. Transient 
concentrative uptake of citrate (3.3 times the 
equilibrium value) and of glucose (3.5 times the 
equilibrium value) occurred only in the presence 
of NaCl gradients. The magnitude of the "over- 
shoot" as well as the Na-dependent citrate uptake 
at 15 sec. were highest at pH 7, intermediate at 
pH 7.5 and lowest at pH 8.0. The Na-dependent up- 
take of glucose was not significantly affected by 
changes in the pH. Decreases in pH from 8.0 to 
7.0, increased by 2 fold the Vmax (to 5.3 + 0.66 
umoles/mg. 15 sec., n=3) and decreased by 3 fold 
(to 0.27 + 0.05 mM, n=3) the apparent "Km" of the 
Na-dependent citrate uptake. Thus an alkaline pH 
inhibits directly the Na-citrate cotransport in 
BBMV an effect which could account for the increase 
in renal citrate excretion in alkalosis. 
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IRON METABOLISM DURING RENAL CELLULAR GROWTH, 
G.H. Bean, M.R. Setayesh*, S.R. Mendley* and 
L.M. Lowenstein, Depts. of Med. and Biochem., 
Boston Univ Sch. of Med., Boston, Mass. 

We have found that transferrin (Tp)is one of the 
factors in rat serum associated with increased 


renal growth in vivo following uninephrectomy (UNX). 


Fractions of serum containing Tf from rats 24 hours 
after UNX also increased phospholipid (PL) synthe- 
sis, an initial step in growth, in membranes of 
cultured renal cells when compared to normal rat 
serum. We studied whether the increased membrane 
synthesis is regulated by iron or by other mole- 
cules bound to Tg. Rat serum was fractionated 

with ammonium sulfate to obtain the globulin 
fraction containing Tg. This fraction was then 
saturated with iron or zinc, or was desaturated by 
dialysis with citrate buffer. After partial puri- 
fication using Sephacryl S-200, the Te peaks of 
each fraction were compared by measuring the amount 
of **c-choline incorporated into PL in non-conflu- 
ent porcine renal derived cells (LLC-PK, ) incubated 
30 min. in an iron-free medium with the Tf contain- 
ing fractions at final concentrations of 2 mg/ml. 


l4c-choline > PL (dpm/ug protein/h + SE) 


(NH,), SO, Trp + Tr Te + 
Albumin Fraction Zinc Desat. Iron 


47,241.9 56.9£2.1* 56.9+1.1* 63.14+1.3* 82.541.2* 
n= 5/group *p < 0.01 

These results show that Tg, saturated with iron, 
increased phospholipid production in the cells by 
75%, compared to cells incubated with albumin. 
Removal of iron or displacement with zinc de- 
creased this effect. This suggests that the ini- 
tial stages of new renal growth are associated 

with changes in iron metabolism. 


ADENOSINE DEAMINASE IN COMPENSATORY RENAL 
HYPERTROPHY (CRH). EFFECTS OF ADENOSINE AND 
COFORMYCIN. M. Bergeron and T. Hoang-Nguyen* 
(with the assistance of C. Manzini). Dept. of 
Physiology, U. of Montreal, Québec. 

A possible link between cell proliferation and 
adenosine deaminase (ADase) has been recently sug- 
gested. To find out the role of ADase in the CRH 
in rats, we have studied the activity and biochem- 
ical characterization of ADase and the effects of 
coformycin (CF), an ADase inhibitor, and adenosine 
(ADO). We have found that renal ADase has a M.W. 
of 35,000 and 2 electrophoretic variants: ADase I 
(pH ca 4,53) and ADase II (pH ca 4,63). While ADO 
was not detectable, ADase activity was found to be 
elevated during the first 12 days of life (250 
mU/mg of protein), but during CRH, it remained at 
the same level found in normal control adults (150 
mU/mg of protein). The ratio of ADase II to ADase 
I, which was found to be 4 in normal rats, also 
remained the same during ontogeny and- CRH. The 
incorporation of thymidine- °H into DNA 24 to 72 
hours after a mononephrectomy was not modified in 
vivo after CF injections (0,2 mg/kg every 12 hrs 
starting 24 hours before nephrectomy), although 
ADase activity was inhibited and ADO consequently 
present in detectable quantities (0,9-1,6 uM/g 
tissue). The in vitro incorporation of thymidine- 
H into DNA in slices of cortex from regenerating 
kidneys was not changed by CF but was markedly in- 
hibited (43-65%) by an excess of ADO (0,5-1,0 
mM/m}) in the medium. Our studies indicate that 
there are no qualitative or quantitative changes 
in renal ADase during CRH and that ADase 
inhibition and endogenous ADO do not prevent CRH. 
However the presence of an excess of ADO could 
cause an arrest of renal regeneration. 


@17 
REGULATION OF RENAL AMMONIAGENESIS. Ronald T. 
Bogusky and Leah M. Lowenstein, Depts of Medicine 
Univ. of Cal, Davis, CA and Boston Univ. Boston, MA 
We have shown that purine nucleotide cycle (PNC) 
activity correlates with changes in NH3 excretion 
more closely than glutaminase or glutamate dehydro~ 
genase (GDH) and, hence, may be regulatory for NH3- 
genesis!, Further proof is provided by experiments 
using 3-mercaptopicolinic acid (3-MPA),an inhibitor 
of phosphoenolpyruvate carboxykinase (PEPCK). Con- 
trol rats excrete 12+5 pmol NH3/mg creat. This in- 
creases to 8624190 after 48 hrs of NH4Cl feeding. 
NH3 excretion falls to 6046 4 hrs after an i.p. in- 
jection of 3-MPA (75mg/kg BW). Kidney tissue ana- 
lysis of 3-MPA treated rats showed that inhibiting 
PEPCK also affected the PNC: 


NH4C1 NH,C1+3-MPA 
Glutamine (umol/gm K.) 0.4040.08 0.94+0.2* 
Glutamate " 2.8540.3 2.7940.2 
Malate " 0.3240.02 1.38+0.2' 
2-oxoglutarate " 0.3040. 04 0.0940.03# 
Aspartate " 0.6540.05 2.7840.2* 
AMP " 0.6040.07 0.88+0.07f 
IMP (nmol/gm K.) 20.443.7 71.1414. 0# 
SAMP n 2,040.6 10.040.8' 


IMP: inosine monophosphate; SAMP: adenylosuccinate 
*p<0.05; {p<0.02; #p<0.005; 'p<0.001 (n=6). 


NH, formation from glutamate is inhibited by 3- 
MPA in the absence but not the presence of a trans- 
aminase inhibitor (p<0.001) in acidotic rat tubule 
suspensions. Conclusions: (1) 3-MPA has no effect 
on GDH. (2) 3-MPA inhibits NH3 formation from 
glutamate via the PNC after transamination to 
aspartate, and (3) the PNC may be regulatory for 
renal NH3-genesis. 

Biochem. J. 196:323-326; 1981. 


REABSORPTION AND UTILIZATION OF CITRATE BY THE 
ISOLATED PERFUSED RAT KIDNEY: EFFECTS OF ACIDOSIS, 
AND ALKALOSIS. Julius J. Cohen and Nasr H. Anaizi. 
Univ. of Rochester, Dept. of Physiol., Rochester, 
New York. 

Previous studies have suggested that alkalosis 
reduces the rate of net tubular reabsorption of 
citrate (Tcit) by increasing citrate concentration 
in renal tissue ([{cit]t) which, in turn, results 
from a decrease in the rate of renal utilization of 
citrate (Qcit). In addition, no evidence has been 
obtained that the citrate reabsorptive mechanism is 
saturable. We measured Teit, Qcit and [cit]t in 
the isolated perfused rat kidney using three HCO3 
concentrations in the perfusate (16,25 and 42 mM) 
while Pço2 was maintained at 40 mm Hg. The per- 
fusate was a KRB containing 6 g % substrate-free 
albumin. Citrate was the only exogenous substrate 
present. Ionized (Ca++) was 2.2-2.7 mEq/L. We ob- 
served: 1) Teit was saturable (at pH 7.4, Vmax = 
0.43 pwmoles/g-min, Km = 0.52 umoles of filtered ci- 
trate/g-min). 2) Qcit also showed saturation kin- 
etics (at pH 7.4, Vmax = 1.02 umoles/g-min, Km = 
0.93 mM). 3) Alkalosis (pH,7.6) reduced both Tcit 
(Vmax = 0.35, Km = .98) and Qcit (at [cit]p <0.3 
mM, Qcit = 0.0). 4) Acidosis (pH 7.2) enhanced the 
Vmax of both Tcit (0.63) and Qcit (2.36). However 
while acidosis had no effect on Km for Tcit it in- 
creased Km for Qcit (1.5 mM). Thus in acidosis 
changes in Qcit are independent of changes in Tcit. 
5) [cit]}t was proportional to [cit]p; at [cit]p 
<0.4 mM, the ratio [cit]t/[cit]p = 1.60 and was 
not affected significantly by either alkalosis or 
by acidosis. We conclude that citrate is reab- 
sorbed via,a saturable mechanism and that the mag- 
nitude of Tcit is not related to changes in Qcit 
or in [cit]t. 
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MAPPING OF ENZYME ACTIVITY ALONG INDIVIDUAL NEPH- 
RONS: A NEW APPROACH TO METABOLIC STUDY. Cole, B.R. 
Boylan, J.G., Bross, T.E., and Burch, H.B. Depts. 
of Peds. and Pharm., Wash. Univ., St. Louis. 

Although it is known that enzvme activities vary 
among nephron segments (gluconeogenic in proximal 
tubulés, glycolytic in distals), variation within 
segments has not been reported. To examine this, 
individual segments of nephrons were dissected 
from collagenase-treated rabbit kidneys, frozen 
and dried. From each segment 80-200 ùm sequential 
samples were cut, weighed and analyzed microchemi- 
cally for the activity of 3 enzymes, adenylate ki- 
nase (AK), fructose bisphosphatase (FP), and phos- 
phofructokinase (PFK). Values from 2 tubules from_ 
each of 3 animals are expressed as mmol kgdry™ Lpin’. 

The activity of AK, which provides energy for 
gluconeogenesis and transport, was highest in the 
first 100 um of pars convoluta (PC) (442+34) and 
fell gradually to 233+3 at 3 mm (slope-3.9, p<.001). 
Along the pars recta (PR), activity continued to 
fall to 165436 by the end-PR. Within 1-2 mm corti- 
cal segments of thick ascending limb (CTAL) and 
collecting tubule (CCT), there was little grada- 
tion (mean values: 2584+22-CTAL and 92+13-CCT). 

FP, a gluconeogenic enzyme, was also highest in 
the earlv PC (24.5142.3), falling by 30% at 3 mm. 
In the PR the descent was marked (slope-.26,p<.001) 
with the end-PR level only 4.841.4. Distal activity 
was negligible. Conversely, PFK, a glycolytic en- 
zyme, was highest in the distal structures (CCT: 
25.745.6, CTAL 11.74+1.9), but gradations were not 
visible in the short cortical portions. 

These data show for the first time that enzyme 
activities may change gradually, even within sin- 
gle segments of tubule, underscoring varied func- 
tional capacity. 


EFFECT OF PHOSPHATE DEPLETION ON CELL MEMBRANE 
PHOSPHOLIPIDS AND GLUCOSE PATHWAY IN KIDNEY AND 
SKELETAL MUSCLE. N. Brautbar, S. Moser, and 
S.G. Massry (int. by David A. Goldstein). Div. 
Neph., Dept. Med., USC Sch. Med., Los Angeles, CA. 
Impaired resting membrane potential and cellular 
glucose uptake occur in phosphate depletion. To 
evaluate the possible mechanisms we examined the 
biochemical integrity of cell membrane and glucose 
pathways in kidney and skeletal muscle. Rats were 
raised on either normal (0.3%, NP) or low phos- 
phorus diet (0.03%, LP) for 8 and 12 weeks. Acid 
extractable water soluble phospholipid precursors 
were evaluated utilizing the Bessman Automatic 
Ashomatic phosphorus analyzer. A significant re- 
duction in phospholipids occurred in kidney at 8 
and 12 weeks from 29.041.4 to 22.44+1.8 and 20.641.5 
(SE) pmoles/gr protein (p<0.01), respectively. 
Glycogen content fell significantly in muscle at 8 
and 12 weeks from 59.8411.6 to 35.643.0 and 
35.042.1 mg/mg protein (p<0.05). Hexose-6-P con- 
centration was significantly reduced in muscle at 
8 and 12 weeks of LP frém 3.940.4 to 2.140.2 anā 
2.420.2 umoles/gr protein (p<0.05) but was not re- 
duced in kidney. Cellular Pi fell markedly in 
muscle and kidney at 8 weeks. Thus, in LP there 
are: 1) impaired cellular glucose and glycogen 
metabolism resulting in reduced fuel for muscle 
contraction, and 2) impaired biochemical integrity 
of renal cell membrane. These data provide partial 
insight into the mechanisms underlying skeletal 
myopathy and renal tubular transport defects seen 
in phosphate depletion. 


MECHANISM OF ACTION OF CALCIUM IONS ON THE REGULA- 
TION OF ARGININE VASOPRESSIN (AVP)-SENSITIVE ADENY- 
LATE CYCLASE (AC) IN DOG KIDNEY. J.C. Chen, D.L. 
Drosnes* and J.B. Puschett, Renal-Electrolyte Divi- 
sion, University of Pittsburgh School of Medicine, 
Pittsburgh, PA 

In previous studies of AVP-sensitive AC in ca- 
nine renal tissues, we found that an inner medul- 
lary (IM) membrane preparation (P3) was not respon- 
sive to GTP stimulation in the absence of EGTA. 
EGTA alone at a concentration of 10-4 M or greater 
caused a 2-3 fold stimulation of cAMP formation by 
AVP. The EGTA-induced AVP stimulation of AC acti- 
vity was abolished by the addition of 10-3 M CaClo 
to the assay system. In the present studies, we 
describe an unidentified supernatant (Sup) factor 
(or factors) which mimic(s) EGTA actions in the IM 
AVP-sensitive AC system. The stimulatory activity 
of the Sup can be further increased by treating it 
in a boiling water bath. 


AC activity (pmol cAMP/mg protein/min) 


No Sup + _unboiled Sup + boiled Sup 
-AVP 7.40.3 10.2 + 0.4 13.2 + 0.7 


+AVP 9.0 + 0.3 38.3 + 1.0 67.6 + 0.5 


Storage of the boiled Sup at -20° C overnight de- 
stroys its activity. Boiled Sup prepared from 
cortex or middle medulla of dog kidney or from 
brain, liver or kidney of the rat also demonstrates 
stimulation of IM AVP-sensitive AC activity. _Puri- 
fied calmodulin at a concentration of 6 x 107/ M 
did not stimulate the activation of IM AVP-sensi- 
tive AC by EGTA or Sup factor. The results suggest 
that regulation of the AVP-sensitive AC system by 
rane ions is mediated by unidentified Sup fac- 
tor(s 


+ 


@ 66 

THE RENAL ADAPTATION TO ALTERATION IN DIETARY AMINO 
ACID INTAKE IS LOCALIZED TO THE BRUSH BORDER MEM- 
BRANE. Russell W. Chesney, Naomi Gusowski,* Mary 
Theisen,* and Aaron Friedman, Univ. of Wisconsin 
Hospitals, Dept. of Pediatrics, Madison, Wisconsin. 

A reduction in the dietary intake of phosphate 
results in the renal conservation of this anion. 
This renal adaptive response occurs at the brush 
border surface. Little information is available 
about the renal handling of amino acids with 
changes in intake. 

Sprague-Dawley rats fed a normal (N), low (L) or 
high (H) sulfur-amino acid diet for 14 days show 
altered urinary patterns of excretion of the B- 
amino acid gaurine (T): N=6.844+0.93(SE) uM T/mgCr; 
L=0.56+0.24"; H=176+238 (5> p<.001). Fractional 
excretion is: N=0.106+.013; L=0.019+.0052; H=0.632 
+0.0955, Plasma T is: N33}. -9+26.7 UM/L plasma 
H20; L=176+22.1°3; H=1145+83 “Uptake of 10 M T by 
collagenase-isolated tubules is 186% of N in L-fed 
and 68% in H-fed rats. Using brush border membrane 
vesicles prepared by CaCl, precipitation method, T 
uptake is Na-dependent and blocked by hypotaurine, 
another f-amino acid. T uptake demonstrates an 
overshoot in the presence of Nat and reaches a peak 
at 7 min vs. 30 sec for D-glucose. T accumulation 
(10 uM) is 302% of N at 30 sec and 215% at 7 min in 
L-fed animals”, and 33% of N at 30 sec and 63% at 
7 min in H-fed animals§. Similar results were found 
using 50 uM T. These findings and those of Rozen 
et al (Ped Res 15:545A, 1981) suggest that the re- 
nal adaptive response to altered sulfur amino acid 
uptake occurs at the brush border surface. Plasma 
T levels may be the signal for this adaptive re- 
sponse. Conservation of nutrients under periods 
of altered dietary intake appears to be a property 
of the brush border surface. 
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MITOCHONDRIAL ANOXIA IN PERFUSED KIDNEY 
F.H.Epstein, R.S.Balaban,* B.D.Ross.* 
Radcliffe Infirmary, Oxford & Beth Israel 
Hospital, Boston, Mass. 

The redox state of cytochrome ara, is 
a sensitive guide to cellular anoxia 
since during aerobic metabolism it is: 
almost completely oxidized. Optical 
spectroscopy was used to evaluate mito- 
chondrial anoxia in the isolated perfused 
rat kidney by determining the % cyt aa, 
in the reduced state. Despite high le- 
vels of plasma flow (>20 ml/g/min) and 
venous p0, (>300 Torr) 25-40% of cyt a,a 
appears +6 be in its reduced form. Agents 
that alter metabolism or transport in 
the cortex (inhibitors of fat metabolism, 
acetazolamide) have little or no effect 
on cyt a,a.. In contrast, a decrease in 
medullary fransport induced by loop di- 
uretics produces an increase in cyt a,a 
oxidation, consistent with a decrease in 
oxygen consumption in the hypoxic area. 

These results suggest that substantial 
portions of the kidney, particularly in 
the renal medulla, may normally operate 
on the brink of anoxia despite high PO, 
in artery and vein. This paradox pre- 
sumably arises from A-V shunting or diff- 
usion of 0, augmented by countercurrent 
flow. Suck regions should be especially 
susceptible to ischemia resulting from 
systemic hypotension or microcirculatory 
alterations and may play a role in the 
pathogenesis of acute renal failure. 


@ 20 

RIBOSE-SPECIFIC ADENOSINE RECEPTORS MEDIATE CYCLIC 
AMP ACCUMULATION AND CHLORIDE TRANSPORT IN THE 
SHARK RECTAL GLAND. J.N. Forrest, Jr., E. Poeschla 
and D. Rieck, Yale Univ., New Haven, CT. 

The shark rectal gland is a useful model for cy- 
clic AMP (cAMP) stimulated sodium-coupled electro- 
genic chloride transport. Since external adenosine 
(Aden) receptors modulate cAMP levels in several 
cell types (Londos et al, PNAS 77, 1980) we examin- 
ed the effects of Aden in the isolated perfused rec- 
tal gland. Addition of Aden to the perfusate mark~ 
edly increased Cl” secretion from basal levels (87 
t1QMEg/hr/g wet wt) to 231434, 679474 and 1077256 
at 5,10 and 50#M Aden respectively. Aden increased 
tissue cAMP levels in parallel with enhanced C17 
secretion (r=0.87,p<0.001,n=21), rising from basal 
levels (1442 pmoles/mg protein) to 36250 at 50uM 
Aden. These effects require the integrity of the 
ribose (R) moiety of Aden since purine intact ana~- 
logs (%-D arabinofuranosyl adenine and 2 deoxyade- 
nosine) did not stimulate Cl“ secretion or tissue 
cAMP. Theophylline, an antagonist of R specific 
Aden receptors completely (>90%) and reversibly in- 
hibited both C17 transport and cAMP accumulation 
while methylxanthines without effect on Aden recep- 
tors in other tissues had no effect. The relative 
potency of R intact Aden analogs in stimulating C1” 
secretion (N-ethylcarboxamide adenosine>Aden>phenyl~ 
isopropyl adenosine) was identical to that reported 
for activation of adenylate cyclase in the turkey 
erythrocyte. Agents that increase external Aden lev- 
els (inhibitors of adenosine deaminase and adenosine 
transport) enhanced the effects of Aden on tissue 
cAMP. These studies demonstrate that R specific ex- 
ternal Aden receptors mediate stimulation of cAMP 
and C17 secretion in an epithelia characterized by 
secondary active Cl” transport. 


EVIDENCE FOR THE CIRCULATORY ORIGIN OF URINARY 
RENOTROPHIC FACTORS. R.H. Harris, C.F. Best,* and 
M.K. Hise.* Duke University, Durham, NC. 

We have previously reported evidence for poorly 
dialyzable factors in urine that are capable of 
stimulating renal growth, as shown by increases in 
renal mass and synthesis of protein, phospholipid, 
RNA and DNA. The present study was designed to 
examine whether these urinary renotrophic factors 
are derived from the blood or from the kidney 
itself. A bioassay system was used, in which an 
assay rat received, over a 24-h period, an i.v. 
infusion of the total 24-h urine collected (via 
bladder catheter) from a “urine donor" (UD) rat. 
Fol lowing infusion, renal cortical DNA synthesis 
(H-thymidine incorporation) was determined in the 
assay rat. Prior to collection of their urine, UD 
rats underwent either uni-nephrectomy (UD-N) or 
sham surgery (UD-S); urine was collected at 
either 0-24, 24-48, 48-72, or 72-96 h after 
surgery. Sets of 3 matched littermates served as 
assay rats, each receiving either UD-N urine, UD-S 
urine, or saline. 

In the UD-S assays, thymidine incorporation was 
significantly stimulated at all lengths of time 
between surgery and urine collection. In the UD-N 
assays, thymidine incorporation was 21.2% + 5.8 
Tess than UD-S (p<0.05) when urine was collected 
at 0-24 h after surgery, and 20.1% + 9.8 less than 
UD-S (p<0.05) when urine was collected at 24-48 h. 
At 48-72 and 72-96 h, UD-N and UD-S assay results 
were virtually the same. The transient and only 
modest decrease seen in the level of urinary reno- 
trophic activity after uni-nephrectomy, with sub- 
sequent return to normal levels, is the pattern 
expected if the renotrophic factors were of 
circulatory, rather than renal origin. 


ACIDOSIS-STIMULATION OF AMMONIA SYNTHESIS (AS): 
RAPIDITY AND METABOLIC SITE OF EFFECTS. ER Jones, 
RG Narins and J Roberts*. Temple Univ. Med. Sch. 
Phila., PA and Sloan-Kettering Instit., NYC. 

Hydrolysis of glutamine (GA) forms ammonia (A) 
and glutamate (G). Oxidation (OX) of G forms a 2nd 
mole of A. Chronic metabolic acidosis (CMA) stim- 
ulates both steps thereby maximizing AS. Todefine 
the rapidity and serial effects of acid on these 
two enzymatic sites we measured rat in vivo AS, GA 
and G extraction (Egq,£g) in (1) normals (N); (2) 
after 30' of HCI (AMA); (3) rats made chronically 
acidotic by 7 days of ad lib NH4Cl drinking water 
(CMA). Since each mmol of Ega generates 1 mmol of 
A by hydrolysis, G OX equals the difference between 
total AS and GA uptake. To more directly examine 
G OX we studied the effects of AMA and CMA on AS 
when circulating GA was totally replaced by G. 
Infusion of crystalline, non-toxic glutaminase 
(Gase) reduced blood GA to 0 while increasing G to 
1.3 mM. AS was then restricted to G 0X. 

By 30' of AMA, AS increased to 81% of its peak 
7 day value, but G OX was only 72% of maximum (Tb1.) 


SBR oe. Between 30' and 7 

GROUPS AS Eca G OX aa 
(nm/min/ {kg/m GFR) $353 of MA, AS in 

N 386430 327434 431A Creed ye en 

AMA 1133+143 623t86 485+74 ficantly increase. 

CMA 1414+133 7664210 666467 The lat increase in 


AS was therefore dependent upon increased G 0X. 
AMA in the absence of GA (post Gase) increased AS 
and G OX to only 69% of maximum. Chronic MA was 
again needed to maximize G OX. Conclusion: (1) The 
bulk of stimulation of AS by MA is realized by 30'; 
(2) 2/3 of the late increase in AS was due to fur- 
ther acid stimulation of G OX. 
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SUBSTRATE OXIDATION BY ISOLATED SINGLE NEPHRON 
SEGMENTS OF RAT KIDNEY IN A PHYSIOLOGICAL ENVIRON- 
MENT. K.L. Klein, M.S. Wang*, L. Greenwald* and 
K. Kurokawa. Dept. Med., Wadsworth VA Med. Ctr. 
and UCLA Sch. Med., Los Angeles, CA. 

Recent studies have shown the distinct pattern 
of substrates oxidized by proximal convoluted 
tubules (PCT), medullary (MAL) and cortical (CAL) 
thick ascending limbs of Henle, nephron segments 
characterized by active solute transport. However, 
in these studies each substrate was used as a sole 
metabolic fuel present in the incubation. To 
characterize substrate oxidation in more physiolo- 
gical environments, CO» production was determined 
by PCT, MAL and CAL of the rat incubated in rat 
serum containing a C-labeled substrate. Results 
are summarized in the Table as pmoi/mm/hr *"CO5 
produced, calculated from the specific activity of 
each substrate determined from its radioactivity 
and its concentration in the serum. 


Per MAL CAL 
u-lc-glutamine 4.26.26 1.80.17 1.944.12 
i-),C-glutamate 8.104.43 0.24+.02 0.324.10 
1-7 /C-glucose 0. 324.32 5. 884.45 8.5541.02 
6-, ,C-glucose ND 5.75.49 5.35+.29 
U-" "C-lactate ND 7,444.90 7,254.53 


ND: not detectable. 


Comparisons of the present results with previous 
data where each substrate was present as a sole 
metabolic fuel revealed a reduction in glutamine 
and glutamate oxidation in the serum by all three 
segments, and disappearance of pentose shunt path- 
way activity in MAL but not in CAL incubated in 
the serum. Thus, the present data suggest that in 
a physiological environment PCT primarily oxidizes 
glutamine and glutamate while MAL and CAL predomi- 
nantly metabolize glucose and lactate. 


RENAL ACCUMULATION AND CATABOLISM OF 
CYTOCHROME C (CYT C) IN THE ISOLATED PERFUS- 
ED RAT KIDNEY. T. Maack and B, Sumpio*, Cornell 
Univ, Med, Coll. Dept. of Physiology, New York, NY. 
Renal handling of low molecular weight proteins was 
further studied by determining the quantitative aspects 
of renal accumulation and intracellular hydrolysis of 
CYT C in the isolated perfused rat kidney(IPRK). 14C- 
methylated horse heart CYT C was used as the radio- 
active tracer of the protein, CYT C added to the per- 
fusate(P) accumulated in kidney tissue(K) with a 
(K/P)cyT c= 5. 341, 5(n=4), Iodoacetate (10 mM) 
decreased the (K/P)cyT c to 1, 2:0, 2(n=4, p< 0, 005). 
The non-filtering IPRK accumulated only small amounts 
of CYT C, After pre-loading IPRK with 4cH3-cyT C 
the radioactivity accumulated in K eluted in Sephadex as 
CYT C while the radioactivity released from K to P 
eluted in Sephadex as lysine, Efflux curves of radio- 
activity from kidney pre-loaded with CYT C showed a 
fast and a slow component, At Poy t c=0.4 g/ml 
the t4 of these components was 5 and 65 min, respect- 
ively; at Poy c= 3l ug the tz was 6 and 239 min, 
respectively. Thus, the overall fractional catabolic 
rate of accumulated CYT C was higher in IPRK pre- 
loaded with low as compared to saturating loads of CYT 
C: 57, 6+3, 4%/hr at Peyr c= 0.4 ug/ml (n=3) vs 
33,042. 2%/hr at PeyT c= 3l ug/ml (n=4, p< 0, 01). 
Results show that filtered CYT C is absorbed and cat- 
abolized by renal tubular cells, The resulting amino 
acids are returned to the circulation. The rate of 
hydrolysis of CYT C tends to saturate at high filtered 
loads of the protein, favoring its accumulation and 
deposition as absorption droplets in renal cells. 


CHRONIC ALCOHOL INGESTION INJURES JHE RENAL * 
TUBULE. D.M, Mock , J.H. Grendell , J.P. Cello , 
and R.C. Morris, Jr., G.C.R.C. and Depts of 
Medicine, Univ. of Calif., S.F., and S.F. General 
Hosp., San Francisco, CA 94143. 

To determine whether chronic alcohol ingestion 
(or a factor associated with alcoholism) injures 
the renal tubule and disorders tubular reclamation 
of low molecular weight proteins, we measured the 
urinary excretion of N-acetylglucoseaminidase 
(NAG) and the creatinine clearance ratios of 8 
micreglobulin (MW=11,800) and amylase (mMwW=50 , 080) 
in alcoholics (A) and normal controls (C). 

NAG(nmol/h/mg cr) CB,/Ccr {%) Camy/Cer {®) 


A 11104212 14.8 3.54.2 
(n=12) (n=11) (n=13) 
c 126415 0.05+0.01 2.84.2 
(n=13) (n=14 (n=11) 


= * 
All data is XtSEM. p<.001 p=0.10 


To determine whether chronic alcohol abuse is a 
critical factor in causing an increase in the 
Camy/Ccr in pancreatitis and, if so how, we 
measured NAG, CB,/Ccr, Camy/Ccr in alcoholic 
pancreatitis (apf and in pancreatitis not 
associated with alcohol abuse (NAP) of similar 
severity. 

NAG (nmol /h/mg,cr) CBR. /Cer {p Camy/Cer {3} 

t 


AP 2010+760 ~24.8 5.04.7 
(n=23) ,, (n=20) px (n=23) 
NAP 1620+334 2.04.8 3.34.7 
+ (R315) {n=11) (n=15) 
p=0.01, p<.001 vs C; p=.05 vs NAP. 


We conclude 1) that chronic alcohol abuse injures 
the renal tubule and impairs reclamation of low 
molecular weight proteins and 2) that this phenom- 
ena could account for the reported discrepancies 
in Camy/Ccr in pancreatitis. 


@ 66 

THE INFLUENCE OF AMINO ACIDS (AA) ON TUBULAR 
ABSORPTION OF INSULIN AND GROWTH HORMONE. 

R. Rabkin, T. Gottheiner & T. Tsao. Stanford Univ., 
Stanford; Inst. for Med. Research, Santa Clara 
Valley Med. Ctr., San Jose, California. 

Filtered low MW proteins (LMWP) are absorbed in 
the proximal renal tubules by a poorly understood 
process. As AA may enhance tubular transport func- 
tion, e.g., NA transport, we studied the effect of 
AA on tubular absorption of LMWP. Rat kidneys 
were isolated and perfused with an albumin-elec- 
trolyte solution containing insulin or growth hor- 
mone, glucose and, unless otherwise stated, the 
following L~amino acids; meth, ala, pro, gly, iso- 
leu, ser, arg, asp. In kidneys perfused with AA 
(controls), GFR was 140.5 ml/min, fractional ex- 
cretion NA (FEna) 5.210.6% and fractional excre- 
tion insulin (FEi) 0.740.2% (in vivo FEi <1%). In 
kidneys perfused without AA, GFR 0.88+0.07 ml/min 
and FEna 6.7+0.8% did not differ significantly 
from controls; however FEi 741.5% was 10-fold 
higher (P <0.01). Similarly AA-free perfusions 
were associated with a significant increase in FE 
growth hormone, 941.2%, versus controls, 0.940.5%. 
In kidneys perfused with either gly or a-aminoiso- 
butyric acid (AIB), the FEi did not differ signi- 
ficantly from controls. By contrast FEi was sig- 
nificantly greater than controls in perfusions 
with either meth, ala, pro, isoleu, ser, arg, or 
asp. Conclusions: AA are required for optimal 
tubular LMWP absorption. This is probably not due 
to an increase in cellular energy metabolism for 
insulin absorption is increased by AIB (non-meta~ 
bolizable). Similarly a charge-related increase 
in membrane permeability is unlikely for neutral 
AA (gly and AIB) increased absorption. These ob- 
servations raise the possibility that AA may en- 
hance LMWP absorption by means of Co-transport. 
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EFFECTS OF XKETOGLUTARATE (KG) ON AMMONIAGENESIS 
(NH3) by Dog Kidney Slices. A Risquez * and HG 
Preuss. Georgetown University, Washington,D.C. 

KG is an end product of the reversible gluta- 
mate dehydrogenase pathway. Accordingly, it has 


GA a5 KG + Niz 


been postulated that buildup of KG in dog kidneys 
could reverse the pathway and slow NH3. In turn, 
the buildup of GA would slow deamidation of GM. To 
determine the possibility of the latter,we follo- 
wed NH3 from dog kidney slices using glutamine 
(GM) or glutamate (GA) as the ammonia precursor in 
the presence of KG and its metabolic inhibitor- 
arsenite (Ar). Adding 1 mM KG to slices incuba- 
ting in Gm decreased NH3 from 27.8 + 1.5 to 22.9 
+ 1.0 um/g/90 min (P<.01) while gluconeogenesis 
(Glu) increased significantly. When KG was added 
to slices incubating in GA, the decrease from 10.2 
+ 0.4 to 6.2 + 0.4 (p < 001) was significant.Addi- 
tion of 1 mM Ar with either substrate enhanced NH3 
slightly 31.3 + 1.2 (p€.1) for GM and 12.4 + 0.5 
(p < .01) for GA. Glu decreased., Importantly, the 
combination of KG and Ar overcame the decrease in 
NH3 seen with KG alone 31.8 + 1.9 (NS) and 11.5 + 
0.6 (NS). Thus, the metabolism of KG rather than 
its presence affects NH3 .The addition of GA to 
slices incubating in GM decreased NH3 significant 
ly, 25.4 + 2.9 vs 19.4 + 1.5 (p & .01).Unlike KG, 
the addition of GA to slices incubating in Ar and 
GM still decrease NH3-3}5 + 4.9 vs 23.4 + 3.5 

(p < .01). These results suggest that utilization 
of NAD+ during metabolism of KG depresses dog 
renal slice NH3 and that KG does not depress, to 
any great extent, through its presence. 


t 
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ROLE OF o-KETOGLUTARATE IN THE MODULATION OF 
KIDNEY AMMONIAGENESIS. A.C. Schoolwerth, 
T. Strzelecki,* and W.J. Hoover.* The Pennsyl- 
vania State University, Hershey, Pennsylvania. 
Renal glutamine metabolism has been found to be 
accelerated by Ht in the presence, but not in the 
absence, of oKG. To test the effects of Ht on akG 
transport and oxidation and to determine the site 
of the okKG modulation of renal ammonia synthesis, 
studies were performed with rat kidney cortex mito- 
chondria. Mitochondrial respiration with oKG was 
stimulated by lowering pH, an effect resulting 
from an increase in Vmax without change in the Kn 
for oKG. In contrast Ht resulted in a marked de- 
crease in K, of a-ketoglutarate dehydrogenase 
(aKGDH) activity, without change in Vmax, measured 
in mitochondria partially disrupted with 0.03% 
Triton X-100. Phthalonic acid, an inhibitor of 
the aKG transporter, was found to inhibit kidney 
aKG oxidation competitively with a Ky of 225 uM at 
both pH 7.6 and 6.8. Phthalonic acid decreased 
aKGDH activity in Triton X-100 treated mitochon- 
dria at pH 6:8 but not pH 7.6. When mitochondria 
were incubated with 1 mM glutamine + 0.5 mM oKG at 
pH 7.6, 5 mM phthalonic acid had no significant 
effect on glutamine metabolism. However, at pH 
6.8 phthalonic acid resulted in a marked reduc- 
tion of renal ammonia formation and fluxes through 
glutamate dehydrogenase (GDH) and glutaminase 
(PDG). oKG was found to have no direct effect on 
glutamine deamidation in rotenone-inhibited mito- 
chondria or on PDG activity. The results indicate 
that Ht accelerate rat kidney aKG metabolism by an 
effect on both aKGDH activity and mitochondrial 
akG transport and suggest that oKG modulates renal 
glutamine metabolism by a direct effect on GDH and 
an indirect effect on PDG flux. 


GLUCAGON DEGRADATION BY LUMINAL AND BASOLATERAL 
RENAL TUBULAR MEMBRANES. Z. Talor*, D.S. 
Emmanouel, and A.I. Katz, Department of Medicine, 
The University of Chicago, Chicago, Illinois. 

To evaluate the contribution of peritubular up- 
take to the renal metabolism of glucagon (GLU), we 
studied the degradation of [}251]-glucagon by lu- 
minal (L) and basolateral (BL) tubular membranes 
and by homogenates prepared from rabbit kidney 
cortex. At physiologic concentrations of the hor- 
mone (3 x 10711 M), 37°C, pH 7.6, both (L) and 
(BL) membranes degraded more GLU (32.9 + 2.0 and 
6.6 + 2.5 pg .ug protein-!.h-!, respectively) than 
the original homogenate (3.7 + 0.4 pg 
-ug protein=?.h-!). GLU degradation by both mem- 
branes appeared to be specific for this hormone, 
since it was inhibited only by excess (10-6 M) 
GLU, but not by the same concentration of insulin, 
proinsulin, desoctainsulin, synthetic 1-34 
N-terminal PTH, prolactin, and FSH. This process 
differed in several important aspects from the 
manner in which tubular membranes catabolize insu- 
lin, e.g. absolute degradation rates, relative de- 
grading capacity of the membranes vs. the homoge- 
nate, and effect of inhibitors. In common with 
insulin, GLU degradation was not saturable over 
the range tested (10-1! - 10-5 M). Degrading acti- 
vity of BL membranes was not due to lysosomal con- 
tamination, and the rate of GLU degradation by BL 
was Significantly (P<0.005) higher than that which 
could be attributed to cross-contamination with L 
membranes. 

These results indicate that GLU is degraded 
both by luminal and by basolateral membranes of 
tubule cells, via processes that are specific for 
this hormone, and in a manner different from insu- 
lin. 


@ 31 
THE EFFECT OF GUANYL NUCLEOTIDES ON THE HOMOLOGOUS 
DESENSITIZATION OF THE PARATHYROID HORMONE RECEPTOR 
ADENYLATE CYCLASE SYSTEM IN CANINE KIDNEY. J. 
Tamayo*, E. Bellorin-Font, G. Sicard? C. Anderson* 
and K.J. Martin. Washington Univ., St. Louis, MO 
Exposure of target tissue to parathyroid hormone 
(PTH) leads to a loss of response to further PTH 
stimulation. These studies examine the mechanism of 
desensitization to PTH in canine kidney. Paired 
kidneys from mongrel dogs (n=5) were perfused for 
20 hrs in vitro. Syn b-PTH 1-34 (lug/hr) was admin- 
istered to one of each pair of kidneys. Adenylate 
cyclase (AC) activity and PTH binding were studied 
in basolateral cortical membranes. PTH binding was 
reduced in the PTH treated kidneys (Bmax 2.7 + .4 
fmol/ug vs. 4.6 + .6 in the control). These data 
correlated with a decrease in PTH stimulated AC 
activity (Vmax 2082 + 243 pmol cAMP/30 min/mg prot. 
vs. 3242 + 381 in control kidneys). In the presence 
of GTP 10-3 M PTH stimulated AC activity in control 
and PTH treated kidneys were identical, In further 
studies membranes from control and PTH treated kid- 
neys were incubated with GTP to dissociate receptor 
bound PTH. This incubation medium was assayed for 
immunoreactive PTH (i-PTH) and membranes washed 
extensively to remove GIP. Following this procedure 
PTH binding and AC activity in the membranes from 
the PTH treated kidneys became identical to control. 
i-PTH was detected in the medium of the PTH treated 
membranes but not from control. These data show 
that exposure to PTH results in decreased PTH 
binding and decreased PTH stimulated AC. Resensi- 
tization was achieved in vitro by GTP which disso- 
ciates bound PTH. Thus in this model desensitiza- 
tion is due to persistent receptor occupancy as a 
consequence of altered guanyi nucleotide regulation 
of the hormone receptor complex. 
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POTASSIUM INDUCES GROWTH OF RENAL EPITHELIAL CELLS. 
F.G. Toback, L.J. Havener*, and N.G. Ordóñez, Dept. 
of Medicine, University of Chicago, Chicago, IL., 
and Dept. of Pathology, M.D. Anderson Hospital and 
Tumor Institute, Houston, TX. 

In a previous study Nat was shown to stimulate 
the proliferation of renal epithelial cells in cul- 
ture. To examine the role of Kt during the onset 
of renal growth, KC] was added to cultures of a 
monkey kidney epithelial cell line (BSC-1). The 
effect of Kt on cell growth was studied in quies- 
cent, high-density cultures to simulate the low 
proliferative activity of kidney cells in vivo. 
Raising the medium Kt concentration 4-25 mM above 
the control value of 5.4 mM doubled the rate of 
[3H]thymidine incorporation into DNA in a concen- 
tration-dependent manner in the absence or pre- 
sence of serum stimulation of cell proliferation. 
Autoradiography revealed that increments in DNA 
synthesis induced by added K* represented an in- 
crease in the number of cells synthesizing DNA. 
Added K+ also increased the growth rate and final 
cell density when added to crowded cultures. 

These effects were not mediated by increments in 
the medium C17 concentration or by osmotic pres- 
sure because they could not be replicated by addi- 
tion of equiosmolar amounts of LiCl or sucrose. 

To examine the role of KT on renal growth in vivo, 
rats were injected with KC? or H20 and [3H]thymi- 
dine-labeled nuclei assessed by autoradiography 2 
days later. In K'-injected rats the labeling in- 
dex of renal cortex and red medulla was 140-175% 
higher than in controls (P<0.005, n=12) whereas 
the labeling of liver nuclei was the same. 

These observations suggest that K* can act as a 
mediator of the molecular events that control 
renal cell growth, and regeneration after injury. 


EFFECT OF HYPERTONIC SALINE OR URETERAL OCCLUSION 
ON THE DECREASE OF ATP DURING ISCHEMIA IN RAT RENAL 
CORTEX AND RED MEDULLA. Barbara K. Urbaitis. 
Univ. of MD Hospital, Div. of Nephrology, Balto.,MD 

Renal function requires consumption of Oo & pro- 
duction & utilization of ATP. Since renal Oy con- 
sumption increases as Na transport work increases, 
production & utilization of ATP should also in- 
crease, If the production of ATP were decreased, 
e.g., by limiting 0, supply, the [ATP] should then 
decrease as a function of continued utilization, 
The present studies were conducted to determine if 
changes in renal transport work, induced by hyper- 
tonic saline loading or ureteral occlusion, were 
associated with a change in the rate of decline in 
[ATP] during ischemia, [ATP] was determined in ex- 
tracts from cortex & red medulla of rats given 
either no treatment (controls), hypertonic saline, 
or in which the ureters were occluded for 60 min. 
Following each treatment the renal artery was oc- 
cluded for 0, 30, 60 or 120 seconds. 

The [ATP] (umol./gm. dry wt.) found in red me- 
dulla is as follows: 


Ischemic Control Hypertonic Ureteral 
time (sec.) saline occlusion 
0 10,740.5 8.90.7 10.440.5 
30 7,340.6 7,140.4 9,640.4 
60 7.940.4 4,820.4 9,2+0.5 
120 6,740.6 2.7 6.2 


The data indicate that, in red medulla, hyper- 
tonic saline loading increased and ureteral occlu- 
sion decreased the rate of ATP decline during is- 
chemia., Changes in cortex, though in the same 
direction, were not significant. 

These findings suggest that changes in transport 
work in red medulla are associated with changes in 
the rate of ATP hydrolysis. 


ROLE OF y-GLUTAMYLTRANSFERASE, y-GT, IN RENAL AMMO- 
NIAGENESIS, NH3: IN VIVO. T.C. Welbourne and P.D. 
Dass. LSUMC, Dept. of Physiol. & Biophysics, 
Shreveport, Louisiana. 

We previously proposed that renal gln utiliza- 
tion can occur over either the mitochondrial gluta- 
Minase-GDH or extramitochondrial y-GT pathways. To 
evaluate the contribution of y-GT to NH3 from gln 
in the functioning kidney, the enzyme was inhibited 
with AT-125 and NH3 and gln uptake measured. Non- 
acidotic and chronically acidotic rats (1.5% NHCl, 
1 week) were anesthetized and prepared for clear- 
ance measurements, !4C-inulin. The animals were in- 
fused with Na S0,/mannitol to ensure a maximally 
acidic urine and constant urine flow. After two 30 
min control collections, AT-125, 30 mg Kg-!, was 
administered intravenously followed by 0,10 mg 
min“? Kg7! over 5 subsequent 30 min collections. 
RESULTS. Nonacidotic rat kidneys extracted 0.24+ 
.16 umole gin min-l while AT-125 decreased NHi ex- 
cretion from 1.27+0.05 to 1.02+0.04 umole min7!; 
the 0.25 umole min-l fall in NH; approximates that 
expected from the amide N of gln extracted indi- 
cating that the bulk of NH; is derived from a non 
gin source, perhaps products of glutathione degra- 
dation. In acidosis gln extraction rises to 2.12+ 
0.31 umole min”! while NH3 jumps to 3.36+0.42 umole 
min“? consistent with gln's amide and amino N as 
the major source of NH3; AT-125 reduces NH3 to 2.59 
+0.16 umole min~! giving a fall in NH3 of 0.77 umole 
min“? compared to 0.25 umole min-! in nonacidosis. 
These in vivo results support the original hypo- 
thesis as proposed and suggest since y-GT is pre- 
sent in man and dog, its extension to those species 
as well. 


Renin, Prostaglandins 


and Other Hormones 


EXOGENOUSLY ADMINISTERED VASOPRESSIN INCREASES 
URINARY KALLIKREIN IN THE RAT. L. A. Arbeit, Div. 
of Nephrology, SUNY, Stony Brook, New York. 

Previously we have shown that the endogenous 
kallikrein-kinin (KK) system modulates vasopressin 
stimulated water flow across isolated epithelial 
membrane (JCI 67:1792, 1981). In order to deter- 
mine whether the endogenous KK system has the pro- 
perties of a negative feedback inhibitor, I have 
investigated whether the system is activated by the 
administration of exogenous vasopressin. Seven 
Sprague-Dawley rats were subjected to a water diure 
sis by infusing 2.5% Dextrose intravenously. Sub- 
sequently an antidiuresis was caused by the admin- 
istration of Arginine vasopressin 2.0 mU/100gm/hr. 
Samples were taken before and after vasopressin 
administration. Kallikrein activity was measured by 
a kininogenase assay which measures the ability of 
KK to liberate kinins from kininogen in vitro. 
Kinins generated were measured by a specific RIA 
for kinins developed in this laboratory. Kinin- 
ogenase activity is expressed in picograms of bra- 
dykinin generated per 20 minutes of incubation. 
Kininogenase activity increased from 5548+l4356 U to 
71184932 U (P<0.05).'' Simultaneously urine flow de- 
creased from 1064£15.9 to 12.746.7 ul/min and urine 
osmolality increased from 131415 to 1258+144mosm/kg 
GFR remaimed unchanged. This data suggests that 
arginine vasopressin increases KK activity. It is 
also consistent with the hypothesis that the endo- 
genous kallikrein-kinin system can act as a negative 
feedback inhibitor of arginine vasopressin. Further 
physiologic studies need to be done to confirm this 
observation. Furthermore since KK activity in- 
creased as urine flow decreased it is not consistent 
with previous work where kallikrein activity was 
thought to vary inversely with urine flow. 
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COMPARISON OF INACTIVE RENINS FROM KIDNEY, PLASMA 
AND RENIN-SECRETING TUMORS OF NON-RENAL ORIGIN. 
Steven Atlas,* Thomas Hesson,* Jean Sealey, John 
Laragh, Michael Ruddy and Mattias Aurell*. Cornell 
Univ. Med. Coll., New York NY; CMDNJ-Rutgers Med. 
Sch., Piscataway NJ; and Univ. of Göteborg, Sweden. 
We have previously isolated a totally inactive 
prorenin-like substance from human kidney and plas- 
ma that is activated by trypsin. High levels of a 
similar inactive renin were found in plasma and 
tumor extract of pts. with a renin-secreting pan- 
creatic adenoca. (A) and para-ovarian ca. (B): 
Plasma Renin (ng/mi/h) Tissue Renin (G.U./g) 
Active Inactive Active Inactive 
Pt. A 119 >3000 Tumor A 1.0-1.9 1.1 -3.0 
Pte. B 138 14000 Tumor B 1.2-2.2 1.0 -2.1 
Normal l-6 5-45 Kidney 0.1-0.4 0.01-0.1 
Inactive renins from each source, isolated by 
affinity chromatography on Cibacron Blue-agarose, 
were totally inactive, activated reversibly at acid 
pH and irreversibly by trypsin, and of larger MW 
than their active counterparts. Trypsin-activated 
inactive reníns were identical to active renal re- 
nin in pH optimum (pH 5.5-6), reaction with human 
angiotensinogen (Kn 1-1.4 uM), non-competetive in- 
hibition by pepstatin (Ky 5-6 uM) and inhibition 
by renin-specific antibody. We conclude that when 
transformation of non-renal tissue results in 
renin-producing cells, inactive renin is also pro- 
duced. This suggests tight genetic linkage of 
active and inactive renins, consistent with a pre- 
cursor-product relationship. The abnormally high 
proportion of inactive renin in plasma of tumor 
pts. suggests ineffective precursor processing in 
tumor tissue; this implies that conversion of 
inactive to active renin may be important in the 
control of renin release by normal kidney. 
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HORMONE-STIMULATED PROSTAGLANDIN (PG) SYNTHESIS: 
CALCIUM-DEPENDENCE, Dennis A. Ausiello and Randall 
M. Zusman, Mass. Gen. Hosp., Boston, MA. 

Vasopressin (VP) and angiotensin II (AII) stimu- 
late PGE, synthesis (PGE-S) in renomedullary inter- 
stial cells (RMIC) in culture. The hormonal effect 
is mediated by activation of phospholipase, but the 
biochemical steps involved in this activatign have 
not been elucidated. Since extracellular Ca” (exCa) 
has been shown to be necessary for the effects of 
AII and VP (pressor receptor) in other tissues, we 
studied the role of exCa in hormone-stimulated 
PGE-S in RMIC. Two-day-old confluent monolayers of 
RMIC were exposed to VP(500nM), AII(5nM), verapamil 
(25uM), and the Ca2+ ionophore A23187(10uM) in the 
presence or absence of exCa(1.3mM). In other ex- 
periments, monolayer cells were first incubated 
with 3H-arachidonate for 12h and 3H-arachidonic 
acid release (AA-R) was measured. 


PGE-S, pg/h AA-R, fmol/h 
+Ca -Ca +Ca2t  -Ca2* 


Control 217 147 1.8 2.0 

VP 1206 542* 21.6 9.8* 

AII 2963 1020* - - 

verapamil 105 120 1.9 1.9 

ionophore 2282 89* - - 

VP+verapamil 481 439 9.5 9.5 
*p<0.05 


Thus either the absence of Ca2+ or the presence 
of verapamil, a Ca channel antagonist, equally 
inhibited peptide hormone stimulation of PGE-S and 
AA-R. A23187 alone mimicked the effects of hormone 
but only in the presence of Ca +t. Dose response 
studies demonstrated that the Vmax; but not the , 
for hormone-stimulated PGE-S was altered by exCa. 
These data are consistent with hormone regulation 
of a Ca“t-sensitive phospholipase. 


CHRONIC ORAL CAPTOPRIL® DEPRESSES RENIN SUBSTRATE 
IN ADULT DOGS. Susan P. Bagby, The Oregon Health 
Sciences University, Portland, Oregon. 

Angiotensin II infusion increases plasma renin 
substrate (RS), suggesting a positive feedback 
mechanism. To determine if chronic converting- 
enzyme inhibition (CEI) lowers RS, we serially 
studied six adult male dogs (three neonatally- 
coarcted, three controls) before, during (twice 
weekly x 3 weeks) and after oral Capfopril® (10 
mg/kg PO b.i.d.). PRA (ng Al/mi hr™>), renin 
substrate (ng Al/m1), reactivity of plasma je 
exogenous renin (RR, ng Al/ml hr7* [1 x 107" GU 
renin/m) ), and plasma renin concentration (PRC, 
GU x 107% /ml, calculated as PRA/RR) were 
determined by radioimmunoassay of angiotensin I 
(AI). Coarcted and control dogs responded 
similarly. Results (mean + SD) are (n = # of 
observations): 

PRA RS RR PRC 

Pre-CEI (17) 2F1 666453 3.640.5 0.60.4 
During CEI 

Week I (12) 13+ 7 5524106 2.441.0 7.0+ 5.2 

Week 2 (12) 19415 4344225 2.540.9 6.4+ 4.2 

Week 3 (12) 15+ 7 3934207 1.840.9 14.4416.2 
Post-CEI (6) 5+ 4 6874+ 61 3.240.2 1.64 1.5 
RS declined progressively (p<.001) and was 
inversely proportional to PRC rise (r=-.55, 
p<.001). Reaction-velocity increment in response 
to exogenous renin (RR) declined linearly with 
decreasing RS (p=.78, p<.001). Results suggest 
that Captopril®-related RS depression reflects 
increased RS utilization and yields PRA responses 
which may underestimate PRC responses. 


URINARY EXCRETION OF RENIN IN THE DOG. M. D. 
Bailie and V.G. Stygles*, University of Kansas 
Medical Center, Kansas City, Kansas 66103. 

Renin has been found in urine of a number of 
species including dog, rat and man. However, nei- 
ther the mechanism nor significance of this ob- 
servation has been defined. The present studies 
were carried out to try and define the relation 
of urinary excretion of renin to plasma renin con- 
centration (PRC) and urine flow rate. in dogs 
anesthetized with pentobarbital sodium, arterial 
PRC, urine flow rate (V), urinary sodium excretion 
(UNaV) and renin excretion (URV) were determined 
before and after volume expansion with isotonic 
saline (2% body weight), mannitol diuresis (0.5g/ 
kg, i.v.), furosemide (5 mg/ng, i.v.) and hemorr- 
hage (20% of blood volume). Volume expansion and 
mannitol caused 3-6-fold increase in V and 2.5-5- 
fold increase in UyaV with no significant change 
in URV. Hemorrhage caused an elevation in PRC 
and URV while urine flow rate was the same as con- 
trol and UNaV was reduced. Furosemide caused a 
5-fold increase in PRC, 9~fold increase in URV and 
12-fold increase in V with an associated increase 
in urinary sodium excretion. Furosemide and hem- 
orrhage not only caused an increase in URV but 
also urinary renin concentration. The results in- 
dicate that (1) the rate of excretion of renin in 
urine is not dependent on the rate of urine flow, 
and (2) the rate of excretion of renin in urine 
appears to be related to stimulation of renin sec- 
retion and an increase in PRC. The source of the 
urinary renin could be either by filtration or 
direct secretion into the tubular fluid. 
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GLUCOCORTICOID MEDIATED SODIUM TRANSPORT IS INDE- 
PENDENT OF ALDOSTERONE RECEPTOR BINDING. C. Bast] 
and V. Kapoor. Temple University Medical School, 
Philadelphia, PA, USA. 

Small doses of glucocorticoids (G) markedly in- 
crease sodium absorption (abs) by several epithel- 
ial membranes including colon. The mechanism of 
this stimulation is not known and it could merely 
involve G binding to aldosterone (Aldo) receptors. 
To define the importance of Aldo receptors in med- 
jating G-induced Na transport in colon, net Na abs 
and transmural PD were measured in vivo in 4 groups 
of rats: 1) sham operated controls (C), 2) sham op- 
erated controls treated with high dose spirolactone 
(S) for 3 days, 3) rats treated with high dose S, 
adrenalectomized (adx) and given high dose Aldo 
(30 ug/0.1 Kgbw/day) to test totality of Aldo re- 
ceptor blockade, 4) rats treated with S, adx and 
low dose dexamethasone (Dex) (10 ug/0.1 Kgbw/day) 
to test the G effect on Na transport in Aldo 
receptor blockaded rats. 

Proximal Colon Distal Colon 

GROUPS Na abst PD 

c 14.5+1.1 3.9+0.3 16.6+1.7 21.6+1.6 
Intact-S 12.441.8 1.940.2 14.3+1.3 11.64+1.7« 
Adx-S-Aldo 12.8+1.7, 2.8+0.3 12.741.3, 12.740 .9« 
Adx-S-G 20,541.42 5.8+0.8% 19.471.6* 38.742.7% 
+pEq/min/g dry tissue; *Significantly different 
from other S treated groups; “sig dif. from control 

Aldo receptor blockade minimally decreases col- 
onic Na abs but large doses of Aldo do not increase 
Na abs in the presence of this blockade. Small 
doses of G stimulate Na abs and PD in adx animals 
despite total blockade of Aldo receptors. These 
data strongly suggest that G enhance Na transport 
by pathways which are independent of binding to 
the Aldo receptor. 


@ 42 
KALIURETIC EFFECT OF DEXAMETHASONE - A PROPERTY UN- 
RELATED TO MINERALOCORTICOID ACTIVITY. M. Bia, K. 
Tyler*, R. DeFronzo. Yale Sch. of Med,New Haven Ct. 
While aldosterone (aldo) is known to increase 
renal K excretion (Uk), the kaliuretic effect of 
dexamethasone (dex) 7s less well appreciated. U,V 
was examined in chronically adrenalectomized rats 
(adx) maintained on a saline drinking solution and 
on dex (10ug/d) for 7-10d before study. Dex was 
withheld for 24 hr prior to study. On the day of 
study, the rats received a SQ injection of either a 
low dose of dex (2 19/100g) (n=15) or aldo (2.5 ug/ 
100g) (n=6). U,V was examined from timed urine 
collections 3 hr before versus 3 hr after hormone 
injection. Following dex, U,V rose from 0.99 +.06 
to 1.7 + 0.2 wEq/min (p<0.008) while Uy.V remained 
unchanged. In contrast, after aldo, U # remained 
unchanged while Uy,V fell by 56% (6.2 + 1.2 to 2.8: 
0.7 yEq/mins p<0.87). With higher doses of dex (5, 
25 and 50 ug/100g), there was a progressive in- 
crease in UyV which correlated linearly with dex 
dose (p<0.001). The increment in UV after dex was 
associated with an increase in urine K concentra- 
tion (Ug) in all groups and with an increase in 
urine flow (Y) at higher doses. GFR was unaltered 
except at the highest dose of dex and plasma K fell 
after dex (5.7 + 0.3 to 5.1 + 0.3 mEq/L; p< 6.02). 
Following aldo, there was a tendency for Ug to 
rise but this was offset by a decrease in V (Ss to 
18 ul/min; p< 0.02). Conclusions: (1) In adx rats, 
dex increases U,V by 50-150% primarily by increas- 
ing Ug; UNaV is unaffected. (2) In contrast aldo 
decreases Uy,V without altering UV. (3) Since 
sodium retention does not occur with dex, the 
kaliuresis after dex cannot be attributed to a 
mineralocorticoid property of the hormone. 


THE ENDOGENOUS (E) KALLIKREIN-KININ (KK) SYSTEMS 
ACTION IS INDEPENDENT FROM PROSTAGLANDINS (PGS). 
G. Carvounis*, C.P. Carvounis, L.A. Arbeit, Div. 
Nephrology, SUNY-Stony Brook, New York. 

We previously showed that KK is an important mod- 
ulator of vasopressin (V) action (Carvounis et al. 
JCI, 67:1792, 1981). The linkage between this sys- 
tem and PGS in most tissues was the stimulus to 
undertake the present study. We examined whether E 
KK were effective in modulating V stimulated water 
flow (Jw) in the absence of E PGS. For that both 
control and experimental hemibladders were pretreat- 
ed with Naproxen 10-5M (N). The experimental hemi- 
bladders had their E KK system inhibited by Aprotinr 
in 600KIU/ml (A) or potentiated by Captopril 1074M 


(Sq). 
V(mU/m1) Control Exp. P 
E-KK inhib. 2 34.846.1 38.315.2 <0.05 
E-KK inhib, 25 24.844.9 34.544.8 <0.01 
E~KK potent, 2 45.046.3  30.545.4 <0.05 
Thus inhibition of E PGS has no effect upon the 
actions of A or Sq. In other studies we examined 
whether exogenous or E PS were effective in modula- 
ting V-Jw when E-KK was inhibited by A. We found: 
V(mU/m1) Control Exp. P 
B-PGS inhib. 2 26.743.4 39.243.5 <0.02 
PGS 1075M 2 17.5ż42.7  5.7ż41.0 <0.01 
This suggests that the inhibition of E KK did not 
alter the action of PGS or N. Although some re- 
lationship between the two systems cannot be ex- 
cluded, these data suggest that these two systems 
act independently for the most part. Furthermore 
the significant increase by A of V Jw with maximal 
V stimulation (25mU/ml), where PGS inhibition is 
known to be ineffective, also suggests a very 
different activation and action of these two 
systems. 


@ 16 
DECREASED PROSTAGLANDIN DEGRADATION (PD): A NEW 
MECHANISM FOR THE REGULATION OF PROSTAGLANDINS (PG) 
IN URETERAL OBSTRUCTION. A. Chaudhari* and M.A. 
Kirschenbaum. UCLA Dept. of Med., Los Angeles, CA. 
Previous studies demonstrating increased PG 
synthesis (PS) with renal disease raise the possi- 
bility that PG protect the kidney from factors 
which would, if left unopposed, decrease renal 
function. Since intrarenal PG concentrations are 
dependent equally on PS and PD, a significant fall 
in PD might increase PG activity. The present 
studies tested this hypothesis by determining re- 
gional PS and PD in obstructed kidneys. Unilateral 
(UUO) and bilateral ureteral obstruction (BUO) were 
performed in two groups of female white New Zealand 
rabbits; a third sham-operated group was used as 
controls for BUO rabbits. After 72 hours, renal 
microsomal PS (expressed as pmol/mg protein/min) 
was evaluated in cortex and medulla using !*C- 
arachidonic acid as a substrate. PGE, degradation 
was determined by assaying PGE,-9-ketoreductase 
(expressed as nmol PGFyq formed/mg protein/min) in 
cytosolic fractions with metabolites analyzed by 
TLC. Cortical PGE, and PGFy, synthesis increased 
from 2.4 and 4.9 to 7.3 and 11.5 units in BUO. 
Medullary PGE, synthesis decreased slightly. PD in 
cortex decreased from 0.75 to 0.38 units in BUO 
whereas medulla PD remained unaltered. In UUO, 
cortical PGE, and PGF, synthesis increased to 9.2 
and 10.6 from 4.1 and 6.1 units in the contra- 
lateral kidney (CLK). PD decreased in both cortical 
and medullary areas from 0.67 and 0.103 in CLK to 
0.42 and 0.034 units in UUO. Thus in addition to 
increased PS, decreased cortical PD contributes 
significantly to an increase in intrarenal con- 
centrations of PGE, which may affect renal hemo- 
dynamics and/or tubular function in ureteral ob- 
struction. 


Abstracts 259 


EFFECTS OF PROSTAGLANDIN E,„ (PGE.,) AND ANGIOTENSIN 
II(AII) ON THE ISOLATED PERFUSED RAT KIDNEY. J.Y. 
Cheung? J.V. Bonventre, A.M. den Hollander* P.J. 
Sonke# and A. Leaf. Renal Unit, Medical Services, 
Massachusetts General Hospital, Boston, MA. 

We studied the effects of PGE, on glomerular 
filtration rate(GPR), renal vascilar resistance 
(RVR) and fractional reabsorption of sodium(FrNa) 
and examined whether these effects were mediated by 
the renin-angiotensin system. Kidneys were studied 
under control conditions (n=12) and during infusion 
with PGE,, AII, or PGE, and AII simultaneously 
(n=4 for “each condition) with the following results 

RVR GFR FrNa 

(mmHg -min/m1 ) (ml/min) (%) 

2.8040.10 0.8040.07 94,.0+0.8 
PGE,, (1M) 2.75£0.14NS 0.2440.07* 94,2+1.6NS 
AII{5ng/min) 5.8140.55* 0.714£0.08NS 83.142.7* 
PGE„+AII 4.374£0.27++ 0.4040.06++ 94.440.6+ 
*p<.001, NS-not significant, compared to control 
+p<.01, ++p<.05, compared to AII 

A lower dose of PGE, {.1uM) produced effects 
similar to the dose of"1uM. Pretreatment during 
the control period with indomethacin(.img) or sara- 
lasin(1uM) had no effect on renal function and did 
not alter the subsequent response to PGE,. 

Since PGE, markedly reduces GFR without changing 
RVR we conclude that PGE, reduces the glomerular 
capillary ultrafiltration coefficient and/or simul- 
taneously decreases postglomerular and increases 
preglomerular arteriolar resistance. AII admin- 
istered alone does not mimic the effects of PGE,. 
Since the isolated perfused kidney produces no Rrr 
in the absence of exogenously supplied renin 
substrate, and since saralasin does not alter the 
response of the kidney to PGE, we conclude that 
these effects of PGE, on kidnéy function are not 
mediated via the reniIn-angiotensin system. 


Control 


ANGIOTENSIN II (AII) AND ANGIOTENSIN III (AIII) 


BIND TO THE SAME RECEPTOR OF ISOLATED RAT GLOMERULI. 


Janice G, Douglas,* Carson White,* and Gail P. 
Brown,* (intr. by Robert E. Eckel), Case Western 
Reserve Univ., Dept. of Medicine, Cleveland, Ohio. 

AII has been demonstrated to bind with high 
affinity to a receptor of the glomerulus where its 
role is to influence renal perfusion. AIII, its 
heptapeptide analog, has been demonstrated to be 
equally as effective. However, little is known 
about its receptor binding properties within the 
glomerulus. The present studies were designed to 
characterize the AIII receptor of the glomerulus 
and to determine whether octapeptide (AII) or hep- 
tapeptide (AIII) antagonists preferentially inhibit 
binding of AIII to its receptor. Radioreceptor 
assays utilized 1257 AIII or AII for direct binding 
studies with isolated rat glomeruli. Data are 
presented as mean + SE, The Kg of AIII binding as 
determined by Scatchard analysis (1,240. 2nM,n=8) 
was significantly higher than the Kq of AII (0.574 
0.06nM, n=9, p<0.03). Both analogs bound to a 
single class of receptor sites that were of simi- 
lar number (AIII 315458 x 10° receptors per glomer- 
ulus; AII 307452.) Utilizing logit-log plots to 
determine relative binding affinities, it was found 
that AII antagonists were more potent than AIII 
antagonists at inhibiting binding of AIII, as has 
been reported previously for the AII receptor. The 
order of potency of antagonists from most to least 
potent was: [Sar!,Thr®]->[Sar!,1le®]->[Sar!,Ala®]- 
>[Sar', Thr (Me) °->desAsp' [Ile® ]->desAsp: [Thr (Me) *]- 
>desAsp! (Thr® ]->desAsp! [Ala®]-AII. Therefore, AII 
and AIII bind to a receptor that is identical in 
number and is inhibited preferentially by AII 
antagonists. These findings suggest that these 
analogues bind to the same receptor site of the 
rat glomerulus. 
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RABBIT AND RENAL PAPILLARY COLLECTING TUBULE (RPCT) 
CELLS IN CULTURE: THE INTERACTIONS OF ARGININE 
VASOPRESSIN (AVP), PROSTAGLANDINS (PGs) AND CYCLIC 
AMP (cAMP). M. Dunn, F. Pugliese*, M. Aikawa*, 

S. Williams*, and A. Hassid*. Case Western Reserve 
Univ. and University Hospital, Cleveland, Ohio. 

Rabbit and rat RPCT cells were isolated and 
grown in primary culture. Electron microscopy con- 
firmed collecting tubule morphology including junc- 
tional complexes, rudimentary microvilli, large 
nuclei and cellular polarity. AVP, 1.0 to 100 nM, 
stimulated intracellular cAMP in a dose-dependent 
manner up to 350% increments after 5 min. Extra- 
cellular cAMP increased more slowly, reaching 300% 
increments at 60 min. In rabbit RPCT cells basal 
and stimulated (arachidonic acid (A.A.) or A23187) 
PG synthesis was: PGE >PGF,,>PGI, and no thrombox- 
ane (Tx). Rat RPCT cells showed: PGE,>PGF,.>TxB, 
and no PGI,. Incubation of RPCT cells with 1.0uM 
AVP for either 5 min. or 24 hr.did not increase 
PGE. synthesis in either the basal or stimulated 
(A.A. or A23187) state. 

Since PGs antagonize the in vivo actions of AVP 
on the collecting tubule, we assessed the effects 
of increased PG synthesis by RPCT cells on AVP- 
stimulated intracellular and extracellular cAMP. 
A.A., 5ug/ml, increased PGE, synthesis 10 to 20 
fold in rabbit RPCT cells and significantly re- 
duced AVP-stimulated cAMP: AVP, 1.0, 10 and 100nM 
increased intracellular cAMP 1.5, 2.1 and 2.6 fold 
and A.A. reduced these increments of cAMP to 1.1, 
1.2 and 1.4 fold, p<0.02 for all comparisons. 
Aspirin, 0.5mM, completely blocked this effect of 
A.A. AVP-stimulated extracellular cAMP changed 
similarly with A.A. In summary, rabbit and rat 
RPCT cells increase cAMP in response to AVP, syn- 
thesize predominantly PGE, and show PG-antagonism 
of AVP-stimulated cAMP. 


@16 
THE CONVERTING ENZYME INHIBITOR CAPTOPRIL 
STIMULATES PROSTACYCLIN SYNTHESIS BY 
ISOLATED RAT AORTA, R. Düsing, R. 
Scherhag*, K. Glanzer*, and H.J. Kramer. 
Med. Univ.-Poliklinik Bonn, West Germany. 
The vasodilator action of captopril 
(C) may involve mechanisms other than 
converting enzyme inhibition. Therefore, 
in the present study, a possible effect 
of C on vascular prostacyclin (PGI2) syn- 
thesis was investigated. Portions of iso- 
lated rat aorta were incubated in 0.05 M 
Tris buffer and PGI>-like activity was 
measured using a platelet aggregation 
bioassay., In rats which had received an 
oral dose of 3 mg/kg of C 60 min before 
the study, release of PGI3~like activity 
was significantly stimulated and measured 
77.7 + 3-6 and 106.9 + 5.6 pmol/mg during 
12 and 15 min of incubation, respectively, 
as compared to 44.8 + 2.5 and 52.5 + 3.4 
pmol/mg in control animals (p< 0.001). In 
a second series of experiments, portions 
of isolated aorta were incubated in Krebs 
Ringer bicarbonate buffer without and 
with addition of C (500 nM) into the in- 
cubation medium for measurements of 6- 
keto-~PGFig, the stable hydrolysis pro- 
duct of PGI}. C significantly increased 
the recovery of 6-keto-PGFyq~ to 34.5 + 
2.1 pmol mg~! 30 min-! as compared to 
25.4 + 3.3 pmol me~! 30 min-! without C 
(p< 0.025). Thus, the present results 
show that C stimulates vascular synthesis 
of PGI, and that this effect may, at 
least in part, be due to a direct action 
of C. 
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AUGMENTATION OF PROSTAGLANDIN PRODUCTION BY LINOLE- 
IC ACID IN MAN. Murray Epstein, Meyer Lifschitz & 
Kenneth Rappaport. Depts. Med., Univ. of Miami 
Sch. of Med. & Univ. of Texas Health Sciences Ctr. 
& VA Medical Centers, Miami, FL. & San Antonio, TX. 
The intraarterial administration of arachidonic 
acid can augment endogenous prostaglandin (PG) syn- 
thesis. This approach is not readily applicable to 
man, however, since arachidonic acid is quite la- 
bile and exerts considerable systemic hemodynamic 
effects. Since linoleic acid is readily converted 
to arachidonic acid, we assessed the effects of 
linoleic acid administration on PGE (UpgeV) and 6- 
keto PGF, (6-keto) excretion. Five normal sub- 
jects were studied twice: during a seated control 
study (C) and during an 8-hour infusion of a 10% 
emulsion of safflower oil (Liposyn) rich in linole- 
ic acid (77%), in a dose of 1.5 gm/kg body weight 
(FA). Mean Upgev and 6-keto levels were unaltered 
during C. FA induced a profound increase in 6-keto 
excretion (from pre-infusion mean of 1.8+0.2 to a 
peak of 5.640.9 ng/min) during hours 3-6 of infu- 
sion (p<0.01). Mean cumulative 6-keto excretion 
during the 8-hour infusion was 2504+187 ng, marked- 
ly greater than the 790+160 ng excreted during C 
(p<0.001}. Simultaneously, FA resulted in a modest 
increase in UpgeV. Urine flow during FA did not 
differ from C. “Since 6-keto is a major breakdown 
product of PGIo, the current studies suggest that 
linoleic acid infusion can augment PGI production 
in man. The greater increase in 6-keto that PGE 
suggests that PGI» was the major prostaglandin pro- 
duct. The current demonstration that i.v. FA can 
augment endogenous PG production suggests that FA 
might constitute a new therapeutic approach in dis- 
orders of +PG synthesis. 


ERYTHROPOIETIN (Ep) ACTION IN CHRONIC RENAL FAILURE 
(CRF). JW Eschbach, J Miadenovic* and JW Adamson*. 
Divisions of Nephrology and Hematology, Department 
of Medicine, University of Washington, Seattle, WA. 
Decreased Ep production is a major cause of ane- 
mia in CRF, but erythropoietic inhibitors, if pres- 
ent in serum, might limit the response of anemic 
CRF patients treated with Ep. To assess this, we 
created CRF in sheep by a two-stage subtotal ne- 
phrectomy and quantitated the response to exogenous 
Ep in two animals both before and after CRF and in 
two other CRF sheep. Serum creatinines ranged from 
3.3-10.0 mg/d} and two sheep required hemodialysis 
to stabilize their uremia. All became anemic with 
hematocrits (hct) of 15-20 (normal 30-34). Ep-rich 
plasma (1.5 u/ml) was harvested from normal sheep 
given phenylhydrazine. Response to Ep was monitored 
by changes in hct, red cell mass (RCM), reticulo- 
cyte count (retics) and plasma iron turnover (PIT). 
In CRF, Ep (4-10 u/kg/day x 10 days) increased mean 
(48D) retics from 0.0440.02 to 3.38%+1.46, and the 
PIT from 0.66+0.29 to 2.3240.22 mg Fe/100 ml whole 
blood/day. In three sheep treated for 15-40 days 
with Ep infusions, the anemia was corrected (hct 
18.2+2.7+31.741.5; RCM 9.222.7+15.2+ 4.2 ml/kg). 
One sheep, when anemia recurred, responded identi- 
cally to a second course of Ep. The responses to 
the same doses of Ep were similar in the normal 
and uremic states in two sheep studied before and 
during CRF. These results were consistent with in 
vitro studies in which paired normal and CRF sera 
from 4 sheep had no inhibitory effect on Ep-depen- 
dent sheep marrow erythroid colony growth. In this 
model, there is no evidence of significant inhibi- 
tors of Ep or the erythropoietic response, and Ep 
is capable of completely correcting the anemia of 
CRF. 
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INSULIN STIMULATION OF NA* TRANSPORT AND GLUCOSE 
METABOLISM IN CULTURED KIDNEY CELLS. M.L. Fidel- 
man, J.M. May, T.C. Walker, T.U.L. Biber, and 
C.O. Watlington. Med. Coll. of Virginia-VCU, 
Dept's. of Med. & Physiol., Richmond, Va. 

A line of toad kidney cells (A6) in continuous 
culture, which exhibits aldosterone-responsive 
active Nat transport, has proven useful for the 
evaluation of corticosteroid action. In this study 
A6 cells were evaluated for ion transport and met- 
abolic responses to insulin. Cells were grown on 
permeable supports to allow access of the medium 
to both basolateral and apical sides of the epi- 
thelium. Insulin, on the basolateral side only, 
produced an increase in short-circuit current 
(Isc) which was maximal at 40-60 min. A concentra- 
tion dependent increase in Is¢- and potential dif- 
ference (P.D.) was found in the range of 10 to 3.2 
x103 U/ml insulin. Maximal stimulation of Ig¢ and 
P.D. was approximately 6-and 2-fold, respectively. 
After insulin exposure, Ig, was equivalent to net 
Na* transport indicating active Na* transport 
stimulation. The increase in transepithelial con- 
ductance produced by insulin is noteworthy since 
the Nat transport effect is generally ascribed to 
increased pump activity. Intracellular potential 
determinations revealed a decrease in apical cell 
Membrane potential and, in some cases, an increase 
in basolateral cell membrane potential induced by 
insulin. Insulin increased the incorporation of 
radiolabeled glucose into glycogen. Thus insulin 
regulation of transepithelial transport, electro- 
physiological phenomena, and biochemical events 
can be conveniently evaluated under the same ex- 
perimental conditions in a homogenous renal cell 
population in culture. 


@ 60 

VASOPRESSIN-PROSTAGLANDIN INTERACTION IN THE MAM- 
MALIAN COLLECTING TUBULE. Leon G. Fine, Walter 
Trizna*, Andrew Lowe*, and Michael Kirschenbaum. 
Division of Nephrology, Center for the Health Sci- 
ences, UCLA School of Medicine, Los Angeles, CA. 

In order to establish whether negative feedback 
control of vasopressin (AVP) action exists at the 
level of the collecting tubule (CCT) cell, AVP- 
prostaglandin (PG) interaction was studied in 
vitro. Using thin layer chromatography, we have 
previously shown that AVP stimulates synthesis of 
all major PGs in the CCT. A radioreceptor assay 
was used to evaluate the rate of basal and AVP- 
stimulated PGE synthesis by the CCT. Following in- 
cubation with AVP, PGE synthesis increased from 
592 + 45 to 4055 + 24 pg/hr (p < 0.01). To eval- 
uate the physiological role of endogenous PG syn- 
thesis in modulating the hydroosmotic response to 
AVP, CCTs from rabbits on 1) normal (N) and 2) high 
potassium or DOCA (K-DOCA) diets were perfused in 
vitro, with arachidonic acid in the bath, in the 
presence and absence of indomethacin. In the ab- 
sence of indomethacin, 2.5 wUnits/ml Pitressin 
failed to increase the osmotic water permeability 
coefficient, Pg, in CCTs from either group (control 
Pe 49+ 17 x1 -4 cm/sec; post-AVP 43+ 9 x 107 
cm/sec). Similarly, AVP had no effect on CCTs from 
N rabbits in the presence of indomethacin. However, 
in K-DOCA CCTs, AVP increased Pf from 29 + 5 to 158 
+ 49 (p< .02) with indomethacin. These studies 
indicate that PG synthesis by the CCT has a physio- 
logical role in modulating the hydroosmotic effect 
of AVP on the CCT. Inhibition of PG synthesis sen- 
sitizes the CCT to AVP, but only in animals with 
high circulating mineralocorticoid levels. 
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POTASSIUM DEPLETION INCREASES ADRENERGIC NERVOUS 
SYSTEM ACTIVITY IN THE RAT. H.-G. Gullner, C.R. 
Lake, J.R. Gill, Jr. and D.J, Lakatua, NHLBI, NIH, 
Bethesda, Maryland. 

Adrenergic nervous system function is increased 
in patients with Bartter's syndrome and is cor- 
rected by inhibition of prostaglandin synthesis. 
Since potassium depletion stimulates prostaglandin 
synthesis, it may also stimulate adrenergic 
activity. To examine the effects of potassium 
depletion on adrenergic function one group of 10 
rats was fed a synthetic control diet (potassium 
content 1.20%) and a second group of 10 rats was 
fed the same diet but without potassium. After 45 
days blood and 24-h urines were collected for mea- 
surement of plasma and urinary catecholamines by 
COMT-based radioenzymatic assay and HPLC, respec- 
tively. Sodium balance and GFR were not affected 
by potassium depletion. Ingestion of the potas- 
sium deficient diet decreased serum K to 2.4 + 0.1 
mEq/L (p <0.001) and increased plasma epinephrine 


(393 + 61 pg/ml control; 1488 + 275 pg/ml, potassium 
depletion; p <0.005), plasma norepinephrine (303 + 34 
pg/ml, control; 552 + 101 pg/ml, potassium depletion; 
p <0.05) and plasma renin activity (22.3 + 2.3 ng/mi/ 


hr, control; 44.3 + 3.6 ng/ml/hr, potassium deple- 
tion; p <0.001). Plasma aldosterone concentration 
decreased from 60.3 + 9.2 ng/dl to 28.8 + 1.6 ng/dl 
(p <0.01). Urinary excretion of epinephrine, nor- 
epinephrine and dopamine in the potassium depleted 
group was not different from that in the control 
group. These findings indicate that potassium 
depletion is a potent stimulus to the adrenergic 
nervous and renin-angiotensin systems. The propor- 
tionally greater increase in plasma epinephrine 
suggests that hypokalemia has direct effects on the 
adrenal medulla. 
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BENEFICIAL EFFECT OF VERAPAMIL IN POSTOBSTRUCTIVE 
NEPHROPATHY. Paul E. Klotman,* and W. E. Yarger, 
Duke University Medical Center, Dept. of Medicine, 
Durham, North Carolina. 

Postobstructive vasoconstriction following the 
release of unilateral ureteral obstruction (UUO) 
appears to result, in part, from combined actions 
of angiotensin II and several vasoactive 
prostanoids. Since verapamil blocks the effect 
of angiotensin stimulated excitation-contraction 
coupling of arteriolar smooth muscle by 
interfering with transcellular calcium transport, 
and since intracellular calcium is also known to 
be a regulator of prostaglandin and thromboxane 
production, calcium may play an important role in 
determining postobstructive renal hemodynamics. 
We examined this hypothesis in unilaterally 
obstructed anesthetized rats. Following 24 h of 
left UUO, inulin (Crp) and PAH (Cpap) clearances 
were measured before and during verapamil 
infusion. 


Control Verapamil Control Verapamil 
Cin Cin Span Pan 
ml/min/kg 


R 6.12.43 5.464.30 12.75ż4.86 13.32£.10 
L 0.51lżŁ.32_ _1.73+,44 1.42+.31 5.09+.42 
Renal hemodynamics did not change in the right 
unobstructed kidney. However, the previously 
obstructed left kidney demonstrated a significant 
improvement in both Cz, and Cpay (p<.05). in 
response to verapamil. We conclude that 
transcellular calcium transport is an important 
mediator of the vasoconstrictor response to 
unilateral obstruction, although the exact 
mechanism is unknown. 


NEURAL AND ENDOCRINE MECHANISMS OF RENAL 
SODIUM HANDLING DURING WATER IMMERSION IN 
NORMAL MAN. Rainer Kolloch, Klaus Q.Stum- 
pe, Hans M, Muller, Axel Overlack Rein- 
hold Unger’ and Angela Hagendorff. Med. 
Univ. Poliklinik, Bonn, Fed.Rep.Germany. 

Water immersion (WI) is an accepted 
model to induce acute central hypervole- 
mia without concommittant alterations in 
plasma composition. The underlying mecha- 
nisms of the profound natriuresis seen du 
ring WI have not been clarified. The pre- 
sent study was designed to evaluate neu- 
ral and endocrine responses to WI in re- 
lation to renal sodium handling. Twelve 
male healthy volunteers, age 22-34 years 
were studied in recumbent position during 
a 1-hour control period, 2-hours of head- 
out WI and during a 17-hour recovery peri- 
od. Plasma and urinary norepinephrine (NE), 
plasma renin activity (PRA), and urinary 
excretion of kallikrein (Kal) and prosta- 
glandins (PGE.,) were measured by accepted 
methods. Immefsion resulted in a highly 
significant increase in urinary flow rate, 
sodium excretion, renal blood flow, and 
PGE, excretion (p< 0.01). Urinary NE ex- 
cre€ion was reduced from 1263 + 140 to 
334 + 45 ng/h (p< 0.01) and PRA from 1.17 
+ 0.06 to 0.32 + 0.05 ng/ml/3h (p< 0.01), 
urinary Kal excretion was not altered du- 
ring WI. The results provide evidence 
that a reduction of sympathetic tone with 
a concommittant suppression of the renin- 
angiotensin system mediate the acute na- 
triuresis seen during WI. 


© 44 
ROLE OF PROSTAGLANDINS (PG) IN NEUROGENIC REFLEX 
STIMULATION OF RENIN SECRETION. Ulla Kopp and 
Gerald F. DiBona, Univ. Ia. Coll. Med. & V.A. Med. 
Ctr., Iowa City, Iowa 

Carotid baroreflex renal nerve stimulation (RNS) 
produces an increase in renin secretion rate (RSR) 
which is decreased by 70+8% by metoprolol (6-I- 
adrenoceptor antagonist). To further assess the 
mechanisms of reflex RNS on RSR, carotid baroreflex 
RNS was produced by isolated carotid sinus (CS) 
perfusion before and during renal arterial admini- 
stration of indomethacin or meclofenamate, PG syn- 
thetase inhibitors, in anesthetized vagotomized 
dogs (n=7) with renal perfusion pressure held con~ 
stant. Control (C) and recovery (R) periods brack- 
eted experimental (E) periods pre and during drug. 
CS pressure was lowered 4743 mmHg during the 10 
min E periods. MeantSE, tP<0.05. 


MAP RBF GFR UnaV RSR 
mmHg ml/min ml/min pmol/min ng/min 
pre drug 
c 140+6 253419 5544 85444 356465 
E 178+8t 248419 4945 34420 = 18764571+ 
R 13245 256220 5324 77234 5072207 
during drug 
c 131+7 215424 5124 64436 3194108 
E 163+11t 188419 4046 1648 1204+512+t 
R 12748 202425 5247 38415 2484112 


Carotid baroreflex RNS increased MAP and RSR at 
unchanged renal perfusion pressure. Indomethacin/ 
meclofenamate did not change MAP response but 
reduced RSR response to reflex RNS by 58+12% (P < 
0.05). It is concluded that carotid baroreflex 
RNS produces an increase in RSR which is largely 
mediated by renal 8-l-adrenoceptors and is also 
dependent on renal PG synthesis. 
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INSULIN REQUIREMENT FOR CONTRACTION OF CULTURED 
RAT GLOMERULAR MESANGIAL (MS) CELLS IN RESPONSE TO 
ANGIOTENSIN II (AII); A POSSIBLE ROLE FOR INSULIN 
IN MODULATING GLOMERULAR HEMODYNAMICS. Jeffrey I. 
Kreisberg. Unive of Tx. Hlth. Sci. Ctre, Dept. of 
Path. & Med., San Antonio, TX. 

One proposed role of MS cells is the regula- 
tion of glomerular blood flow by contraction. Al- 
terations in the contractile activity of MS cells 
may be responsible for the alterations in glomeru- 
lar hemodynamics, and subsequent glomerular injury, 
so frequently encountered in diabetes mellitus. 

In order to study the effect of glucose and insu- 
lin on the contractile response of homogeneous 
cultures of rat MS cells to AII, cells were cul- 
tured under normoglycemic (200 mg/dl p-glucose) 
and hyperglycemic (550 mg/dl p=glucose) conditions 
with and without insulin (4 ug/ml). The contract- 
ile event was photographed by phase-contrast photo- 
microscopy and no quantitative differences in con- 
tractions were observed above threshhold hormone 
concentrations. Only those cells grown in the 
presence of insulin, no matter if it was under 
normo- or hyperglycemic conditions, underwent a 
contractile response to AII (10 uM-1nM) within 30 
Minutes at 37°C. The contractile event was ga - 
dependent, i.e., cells exposed to AII in Ca - 
free medium did not contract. Cells cultured with- 
out insulin in the culture medium did not contract 
even when exposed to 10 uM AII. It appears that 
insulin may modulate the contractile response of 
MS cells to AII. Loss of contractile activity of 
MS cells in low or no insulin conditions (e.g. 
juvenile diabetes) could lead to a marked increase 
in glomerular blood flow resulting in glomerulo- 
sclerosis. 


@16 
DIFFERENTIAL EFFECTS OF PROSTAGLANDIN E2 ON cAMP 
LEVELS IN INTACT SINGLE NEPHRON SEGMENTS OF RATS. 
K. Kurokawa and S. Torikai*. Dept. Med., Wadsworth 
VA Med. Ctr. and UCLA Sch. Med., Los Angeles, CA. 
Prostaglandins may affect renal function by 
direct actions on the nephron and such effects may 
be associated with changes in cell cAMP levels. We 
examined the effect of PGE2 on tubular function as 
measured by intracellular cAMP in defined nephron 
segments dissected from rat kidney including prox- 
imal convoluted tubules(PCT), thin descending limbs 
of Henle(tDL), medullary (MAL) and cortical (CAL) 
thick ascending limbs of Henle, distal convoluted 
tubules(DCT), and cortical collecting tubules(CCT). 
PGE2 alone increased cell cAMP only in tDL ina 
dose-dependent manner from PGE2 0.001 to 10 ig/ml. 
When added with vasopressin(AVP), parathyroid hor- 
mone(PTH), or calcitonin(CT), PGE2 inhibited peptide 
hormone stimulated rises in cAMP in all segments 
tested but the CCT as shown in the Table. 


PCT MAL CAL DCT CCT 


PGE2 + AVP 0 + + 0 n.c 
PGE2 + PTH + 0 + + 0 
PGE2 + CT 0 + + 0 n.c 


. 


O-not tested because respective hormone does not 
increase cAMP; 4¥-inhibition: n.c-no change by PGE2. 

These inhibitory effects of PGE2 were evident at 
PGE2 0.1-10 ng/ml and maximal at 1-10 g/ml where 
40-80% inhibition was observed. Results show that 
PGE2 does; 1) increase cAMP in tDL; 2) reduce in- 
crements in cAMP stimulated by AVP, PTH or CT in 
PCT, MAL, CAL and DCT; and 3) not suppress increm- 
ents in cAMP by AVP or CT in CCT. The data suggests 
the presence of distinct stimulatory and inhibitory 
effects of PGE2 more specific to the nephron seg- 
ments than to the peptide hormone stimulating 
adenylate cyclase in a respective segment. 


INHIBITION OF 3T6 FIBROBLASTS SODIUM TRANSPORT BY 
THE NATRIURETIC FACTOR (NF) OF UREMIC HUMAN URINE 
USING REVERSE PHASE CHROMATOGRAPHY. Amnon Licht, 
Noah D. Weiss, and Neal S, Bricker. UCLA School of 
Medicine, Division of Nephrology, Los Angeles, CA. 

Previously we have described a dose dependent in- 

hibitor of sodium reabsorption by a rat kidney. 
The goals of the present studies were to develop a 
quantitative micro assay for NF using ouabain as a 
standard of reference. Thus more material could be 
utilized for successive purification steps. 

72 hr. batches of urine from uremic patients were 
applied to Sephadex G-25 and later to reverse phase 
high pressure liquid chromatography using RP-18 
colums. Fibroblast cells (316) were grown in DMEM 
media supplemented by 10% new-born calf serum. 106 
washed celis were preincubated for 25 min (25°C) 
with 10-6 to 10-3 M ouabain or various amounts of 
NF. 22Na influx studies were initiated by adding 
the isotope to the cells. After 18 minutes trans- 
port was stopped by a silicone oil centrifugation 
technique. The radioactivity in both the superna- 
tant and in the cell pellets was determined. By 
comparing the inhibition of 22Na transport produced 
by fractions of unknown NF activity with the inhib- 
ition achieved by 10-5 M ouabain it was possible to 
express the activity of NF in "ouabain units." The 
inhibitor of Na transport by 3T6 cells was demon- 
strated consistently in a narrow band of eluate 
collected from the reverse phase chromatography; 
its fluorescence was native and no fluorescamine- 
dependent fluorescence was demonstrated. Hence the 
active cut was free of primary amines. 

Thus these data demonstrate: 1) the development 
of a rapid and highly sensitive method for quanti- 
tation of NF activity; and 2) NF collected from 
uremic urine is most likely a non-peptide compound. 


EVIDENCE FOR BRADYKININ (BK) AS AN INDEPENDENT 
MODULATOR OF ANGIOTENSIN II (AII) IN THE RENAL 
VASCULATURE. Leonard G. Meggs,* Richard W. Katz- 
berg,* Peter W. Deleeuw,* and Norman K. Hollenberg. 
Departments of Medicine & Radiology, Harvard 
Medical School, Boston, Massachusetts. 

Several related lines of investigation suggest 
that BK has independent vasoactive properties, and 
may function as a modulator of vascular reactivity. 
We performed a series of investigations on the re- 
nal vasculature (electromagnetic flowmeter) in 17 
anesthetized dogs. One group of dogs (N=7) re- 
ceived meclofenamate (2.5 mg/kg/i.v.), followed 30 
minutes later by sub-pressor intrarenal bolus in- 
jections of AII and norepinephrine (NE); each in- 
duced a 75% blood-flow reduction. BK was infused 
intrarenally to increase renal blood flow (RBF) by 
30%; within 10 minutes of initiating the infusion, 
response to repeat bolus injections of AII and NE 
was reversed (P<.01). A second group of dogs (N=5) 
received indomethacin (5 mg/kg/i.v.), followed 30 
minutes later by continuous intrarenal infusion of 
AII (3 ug/min), resulting in an 80% reduction in 
RBF. At the point of maximal blood-flow reduction, 
simultaneous intrarenal BK infusion was initiated 
through the coaxial catheter. Within one minute, 
RBF returned to a level in excess of control 
(P¢.01). Compared with a third group of dogs (N=5) 
which differed by not receiving a cyclooxygenase 
inhibitor, unexpectedly, attainment of peak RBF 
appeared to be enhanced in dogs pretreated with 
indomethacin (P<.01). We conclude that BK may mo- 
dulate the agonist effect of AII in the renal vas- 
cular bed. The vasoactive properties of BK are 
independent of PGE, and appear to be enhanced in 
the presence of indomethacin. 
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RENAL NERVE ACTIVITY AND EXCRETORY CHANGES IN RATS 
AFTER CHOLINERGIC STIMULATION OF THE HYPOTHALAMUS, 
Cincinato R. Silva Netto,*Romulo E. Colindres and 
Rebecca Jackson*, Univ.of North Carolina, School 
of Medicine,Dept.of Medicine, Chapel Hill, NC. 
Studies were done in conscious and anesthetized 
rats to evaluate the role of the renal nerves in 
the excretory changes caused by cholinergic stimu- 
lation of the lateral hypothalamus (LH). A metal 
cannula was implanted into the LH one week before 
the experiments and each animal was subjected to 
bilateral renal denervation or sham denervation. 
Clearance studies were done before and after in- 
jection of carbachol (C) into the LH. Results: 


U,V ULV 
Yarq/min/100g Bw) 
Sham denervated (n=5) 
Before C 2358+141 876+201 
After C 7020+700* 1226+130%* 
Denervated (n=7) 
Before C 3693+440 811+85 
After C 7667+920% 1367+64% 


(Mean + SE; * p<0.003; ** p<0.03) 

Both groups of rats showed significant increases 
in urinary volume and fractional excretion of Nat 
and Kt, Inulin and PAH clearances,hematocrit and 
blood pressure were unchanged. Injection of 0.15 
M NaCl into the LH caused no excretory changes in 
either group. In a group of anesthetized rats 
efferent renal nerve activity was recorded before 
and after hypothalamic injections. Only a tran- 
sient decrease in nerve activity was observed after 
carbachol, none after 0.15M NaCl. These results 
suggest that the renal nerves do not participate in 
the excretory changes observed after cholinergic 
stimulation of the LH. The effects may be medi- 
ated by the release of a hormone. 


@ 21 


LOCALIZATION OF KALLIKREIN IN ISOLATED TUBULAR 
SEGMENTS OF THE RABBIT NEPHRON. Ken Omata,* 

Oscar A. Carretero, A. Guillermo Scicli,® and 
Brian Jackson,* Hypertension Research Lab. Div. of 
Nephrology, Henry Ford Hospital, Detroit, MI. 

Renal kallikrein (KK) has been localized in the 
distal nephron. Since this part of the nephron is 
heterogeneous, a more precise localization may help 
to clarify its functional role. A sensitive micro- 
method for kininogenase activity (KA) was 
developed. Kinins generated were measured by RIA. 
Single nephrons from collagenase treated rabbit 
kidneys were microdissected and divided into the 
following 8 segments: 1) glomerulus (G1), 2) 
proximal (PCT), 3) cortical thick ascending limb 
(CAL), 4) distal bright portion (DCTb), 5) distal 
granular portion (DCTg), 6) granular portion (CCTg) 
and 7) light portion (CCT1) of cortical collecting, 
and 8) medullary collecting (MCT) tubules. Pooled 
segments were homogenized and treated with 
deoxycholic acid and KA was measured. Results from 
6 rabbits (300 nephrons) are presented in the 
table. KA is expressed in ng kinins/mg tissue/min 
incubation. 

— sl PCT CAL DCTb DCTg CCTg CCT1 MCT 
x 0.18 0.09 0.03 0.31 4.64 3.46 0.21 0:07 
se 0.05 0.05 0.02 0.09 0.53 0.47 0.09 0.04 

KK is localized in granular portions of the 
distal and cortical collecting tubule, which 
contain 90% of total nephron KA. KK could be used 
to identify the cells of the granular portion of 
the distal nephron. Further, the discrete 
localization suggests a specific role of renal KK 
in association with these nephron segments. 


PROSTAGLANDIN AND 8, ADRENOCEPTOR MEDIATION OF 
NEURAL INFLUENCES ON RENIN SECRETION.J.L. Osborn, 
U.C. Kopp,* M.D. Thames* and G.F. DiBona. 
Dept. of Int. Med., Univ. of Iowa and VA Med. 
Ctr., Iowa City, IA 52242, 

Renal nerve stimulation (RNS) at 1.0 Hz incre- 
ases renin secretion (RS) and decreases urinary 
sodium excretion (UnaV) without changing renal he- 
modynamics. The first goal of this study was to 
determine the effect of Bı adrenoceptor blockade 
with atenolol on the RS response to RNS at 1.0 Hz 
where both neural and nonneural (NaCl) stimuli for 
RS are engaged. In 10 anesthetized dogs, RNS 
(10V, 1.0 ms) at 1.0 Hz decreased UnaV and incre- 
ased RS by 6364249 ng/min. During intrarenal 
atenolol infusion (0.5 g/kg/min), RNS equally de- 
creased UnaV but the RS response was reduced to 
305+157 ng/min (p<0.05). These results suggested 
that during RNS at 1.0 Hz, RS is only partially 
mediated by g, adrenoceptors. We wondered if this 
RS response to RNS which was not blocked by ateno- 
lol would be reduced or abolished by prostaglandin 
(PG) synthetase blockade. In 10 anesthetized dogs 
with intrarenal atenolol infusion, RNS at 1.0 Hz 
decreased UnaV by 35+7uEq/min and increased RS by 
740+255 ng/min. During intrarenal atenolol plus 
indomethacin (30 ug/ke/min), RNS similarly decre- 
ased UnaV but the RS response was reduced to 
309493 ng/min. (P<0.05). Since PG synthetase in- 
hibition during gı adrenoceptor blockade reduced 
but did not abolish the RS response to RNS (1.0 
Hz), RS during RNS must be mediated by both PG de- 
pendent and PG independent pathways. Thus, RS el- 
icited by RNS at 1.0 Hz is mediated in part 
by 81adrenoceptors and renal PG. We suggest that 
the remaining RS is macula densa mediated (i.e., 
decreased UnaV) and PG independent. 


@ 45 
MECHANISM OF DECREASED VASCULAR REACTIVITY TO 
ANGIOTENSIN LI (AII) IN CONSCIOUS POTASSIUM 
DEFICIENT (KD) RATS. M. Paller,* J. Douglas,* and 
S. Linas. Univ. of Colorado, Denver, Colo. and 
Case Western Reserve Univ., Cleveland, Ohio. 
Dietary KD is associated with a decrease in 
arterial pressure and systemic vascular resistance 
despite an increase in plasma renin activity. 
Moreover, in KD a decrease in the pressor response 
to exogenous AII may occur. To define the mechan- 
ism of AII resistance, studies were performed in 
rats after 14-21 days dietary KD. The pressor re- 
sponse to each of 4 graded doses of AII was 50% 
less in KD than controls (C). In contrast, the 
vascular response to graded doses of norephineph- 
rine was not different in KD than C; therefore, the 
decreased response to AII was not due to a general- 
ized defect in vascular reactivity. Pretreatment 
with either the converting enzyme inhibitor tepro- 
tide or prostaglandin (PG) inhibitor indomethacin 
did not normalize the response to AII. Thus, nei- 
ther prior receptor occupancy with endogenous AII 
nor the presence of vasodilatory PG caused the de~- 
creased AII response. Since the pressor response 
to AII involves AII interaction with its vascular 
receptor, binding studies of uterine smooth muscle 
AIT receptors were performed. Scatchard analysis 
showed that a decrease in AII receptor number did 
not cause the decreased. ALI response in KD (307.9 
+ 35 fmol/mg protein in KD vs 147.7 + 20.3 in C; 
n=6; p<.005). However, a 35% decrease in receptor 
affinity for ALL was observed in KD (equilibrium 
dissociation constant, Kd 6.0 + .7 nM in KD vs 
3.8 + .4 nM in C; p<.05). In summary, decreased 
AIL vascular reactivity in KD is independent of 
prior receptor occupancy, vasodilatory PG and AIT 
receptor number, and is mediated by decreased 
affinity for AII by smooth muscle AII receptors. 
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ADAPTATION OF LOW AND HIGH PRESSURE BARORECEPTOR 
CONTROL OF PLASMA VASOPRESSIN IN DIALYZED DOGS. 
E.W.Quillen,Jr.* and A.W.Cowley,Jr.* (intr. by 
J.L.Osborn). Med. Coll. of Wisc., Milwaukee, WI. 
Since the osmotic control of plasma vasopres- 
sin (PAVP) has been shown to be altered by acute 
changes in left atrial (LAP) and mean arterial 
(MAP) pressures, the present studies were per- 
formed to determine the long-term influence of vo- 
lume stimuli upon the relationship between plasma 
osmolality (POSM) and PAVP. Peritoneal dialysis 
was used to maintain body fluid volumes at low, 
normal, and high states in bilaterally nephrectom- 
ized dogs. These animals were kept for 2-3 months 
with normal plasma Na and K levels and 
BUN=63+7mg/dl. After a specified volume state was 
maintained for 7 days, an osmotic forcing with 
i.v. distilled H20 and hypertonic NaCl was per- 
formed, in the conscious state, to quantitate the 
relationship between POSM and PAVP. LAP averaged 
-2.8+0.5, 3.44+0.8, and 11.3+1.7cmH20; MAP aver- 
aged 113413, 125+10, and 152+9mmHg; both respec- 
tively for hypo, normo-, and hypervolemia. 
Comparison of the POSM-PAVP regressions at the 3 
volume states indicated that neither hypo- nor hy- 
pervolemia altered the POSM-PAVP relationships. 
But, the slopes of these relationships (PAVP= 
0.07* (POSM-274.6)) were only one third as sensi- 
tive as those which we previously determined for 
intact normovolemic dogs (PAVP=0.21* (POSM-277.3)). 
We conclude, 1) that with chronically altered vo- 
lume states both the low and high pressure barore- 
ceptors adapt so that PAVP is regulated only by 
changes in POSM, 2) that osmotic regulation of va- 
sopressin is less sensitive in nephrectomized dogs 
suggesting the importance of a renal factor in the 
normal regulation of PAVP. 


ABNORMAL PROSTAGLANDIN FORMATION IN UREMIC 
PLATELETS. G, Remuzzi, A. Benigni, A. Schieppati, 
P. Dodesini, G. de Gaetano, E. Pinca, and C. 
Patrono (intr. by F. del Greco). Ospedali Riuniti 
Bergamo, Italy, Mario Negri Inst., Milan, Italy, 
and Catholic Univ., Rome, Italy. 

Arachidonic acid (AA) - induced platelet ag- 
gregation is abnormal in uremia. Therefore, we 
measured platelet prostaglandin (PG) formation and 
thromboxane (TX) receptor function in 28 uremics 
and 28 normal subjects. PGE, and TXB, were meas- 
ured in sera obtained from uremic and“normal blood 
clotted at 37°C. Uremic sera,contained less PGE 
(5.170.9 ng/ml) and TXB, (154784 ng/ml) than 
normal sera (9.45 0.9 ng?ml, and 287°9.0 ng/ml 
respectively ; "p" values < 0.005). The production 
of PGs in uremic and normal platelet rich plasma 
(PRP) following addition of 3mM AA was also 
studied. Uremic PRP produced less PGE, (38.6 
15.7 ng/m}) and TXB (2537165 ng/ml) than normal 
PRP (70.0°30.3 ng/mi, and 923-197 ng/ml, re- 
spectively). Normal platelets suspended in uremic 
plasma also showed diminished PG production. The 
functional integrity of the TX receptors of uremic 
platelets was tested by comparing the aggregation 
response of uremic and normal PRP to U46619 (an 
endoperoxide analogue). Similarity in aggregation 
response indicated that the TX receptors of uremic 
platelets are normal. Therefore, the diminished 
PG production of uremic platelets is probably due 
to defective synthesis induced by a factor present 
in uremic plasma. 
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RENAL PROSTAGLANDINS INHIBIT TUBULAR REABSORPTION 
OF Na, Cl, Ca and Mg IN ANTIDIURETIC AND WATER DI- 
URETIC RATS. Richard J. Roman and Claude Lechene. 
Depts. of Physiology, Med. Col. of Wis., Milwaukee, 
WI and Harvard Med. Sch., Boston, MA. 

In the presence of ADH prostaglandins have 
been shown to oppose the tubular actions of ADH, 
inhibiting the reabsorption of water and, as we 
have reported, decreasing sodium and urea reabsorp- 
tion in the collecting duct. It is unclear wheth- 
er renal prostaglandins serve as antagonists of 
vasopressin actions or whether they affect tubular 
function directly. We studied the effect of inhi- 
bition of prostaglandin synthesis with meclofena- 
mate (2mg/kg) on the excretion of electrolytes, 
urea and water in female Wistar rats; 21 antidi- 
uretic rats and 11 rats in water diuresis. In an- 
tidiuretic rats given meclofenamate, urine flow 
decreased significantly, urine osmolality incre- 
ased and the fractional excretion of Na, Cl, Ca 
and Mg decreased significantly by 40-70%. The fra- 
ctional excretion of K and urea fell by only 20%, 
while GFR and the fractional excretion of P and $ 
was unchanged. In contrast, in water diuretic an- 
imals, urine flow and urine osmolality, GFR, K, P, 
S, and urea excretion were unaltered after meclo- 
fenamate administration in comparison to control 
rats given vehicle. Fractional Na, Cl, Ca and Mg 
excretion, however, were decreased by 50-70%, the 
same percentage decrease that was seen in the an- 
tidiuretic rats given meclofenamate. These find- 
ings indicate that: 1) prostaglandins oppose the 
actions of ADH and inhibit tubular reabsorption 
of water and urea, 2) prostaglandins inhibit, by 
an action independent of ADH, the tubular reabsor- 
ption of Na, Cl, Ca and Mg. 


EFFECT OF LOW PERFUSATE CHLORIDE (PCl) ON RENIN 
RELEASE (RR) IN THE ISOLATED RAT KIDNEY (IPK). 
S.G. Rostand, J. Work, R.G. Luke, E. Boudreaux*, 


zo Sonn ; ; sama 
S. Ram“,NRTC,Univ of Al,in Birmingham, Birmingham, 


AL. 

Previous in vivo studies from our laboratory 
showing that RR in rats is related inversely to 
filtered plasma chloride and to distal chloride 
delivery suggest that macula densa mechanisms 
for RR depend on changes in chloride transport. 
To study this phenomenon further we perfused iso- 
lated rat kidneys with KRB buffer pH 7.4 gassed 
with 95% 0,:5% CO, containing 8% BSA and PC1~105 
mM (NCK) or PC1w86 mM balanced with 25 mM NaN03 to 
maintain ionic strength (LCK). In a third group 
of kidneys (NFK) GFR and chloride filtration were 
stopped by raising perfusate BSA to 14%. In all 
three groups perfusate ionized Ca was identical 
and perfusion pressure was held constant at 100 
mmHg. Our studies show that RR in the 3 groups 
was significantly different from each other (p < 
-05 =- p<.001). Renin release in IPK was greatest 


NFK LCK NCK 
(n=5) (n=5) (n=5) 
RR 
(ngAI/min 3.6 + 0.62 0.6 + 0.16 0.23 + 0.02 
Mean + SE 
FLC1 


(uEq/min) 0 27.4 + 7.8 53.4 + 3.8 


in the NFK and was the least in the NCK. We con- 
clude that in NFK there is great increase in all 
RR presumably due to the absence of distal de- 
livery of chloride to the mascula densa. Our data 
are consistent with the idea that macula densa RR 
is regulated by a mechanism which is inversely re- 
lated to the filtered chloride load. 
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THE DIFFERENTIAL BIOLOGIC RESPONSES OF A SINGLE RE- 
NAL CELL-TYPE TO MULTIPLE HORMONES. ADENYLATE 
CYCLASE-INDEPENDENT CONTROL. Lakhi Sakhrani*, 
Frederick Krall*, Deborah Burns*, Michael Dahlberg*, 
and Leon G. Fine. Division of Nephrology, UCLA 
Center for the Health Sciences and Division of Endo- 
crinology, Sepulveda VA Hospital, Los Angeles, CA. 
Certain nephron segments possess an adenylate 
cyclase (ad cyc) system which is sensitive to more 
than one hormone. This could be due to the exis- 
tence of different cell-types or to multiple hor- 
mones acting on the same cell-type. In order to 
study hormone interaction on one cell-type, a 
cloned MDCK kidney-cell line was studied. Stimu- 
lation of ad cyc, Na uptake and glucose utilization 
by vasopressin (AVP), prostaglandin E} (PGE,) and 
isoproterenol (ISO) was studied. All three hor- 
mones stimulated ad cyc linearly at concentrations 
from 1078M to 5 x 10-6M. The effects of comparable 
concentrations of hormones were studied on 1) 14c0 
generation from 4c-1-glucose and 2) Na content 
of ouabain-treated cells. AVP and ISO stimulated 
glucose utilization by 50%, whereas PGE] inhibited 
this process by 25%. Dibutyryl cAMP and IBMX had 
no effect, indicating that this is a cAMP-indepen- 
dent process. AVP and ISO increased cellular Na 
content by approximately 10% (p < .02), but PGE 
had no effect. Conclusions: 1) Despite comparable 
stimulation of ad cyc, the biologic effects of dif- 
ferent hormones on renal cells are dissociated. 
2) Control of certain cell functions by hormones 
which activate ad cyc may be cAMP-independent. 
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VASOPRESSIN (AVP)-ENHANCED PGE, PRODUCTION BY CULT- 
URED RAT GLOMERULAR MESANGIAL CELLS. 

L. Scharschmidt*, M. Dunn, M. Aikawa* and 

A. Hassid*. Case Western Reserve University and 
University Hospitals, Cleveland, Ohio. 

AVP and angiotensin (ANG II) stimulate mesangial 
cell contraction and ANG II stimulates PGE, synthe- 
sis. Therefore we evaluated the possible stimula- 
tion of PGE, production in glomerular mesangial 
cells incubated with AVP and 1-desamino-8-D-AVP 
(dDAVP), a potent antidiuretic but nonpressor ana- 
logue of AVP. Glomeruli were isolated from 50-75g 
Sprague-Dawley rats and cultured in RPMI media sup- 
plemented with 15% fetal calf serum. Subcultures 
were performed at 22-29d and experiments conducted 
at 12~15d after the first subculture. Mesangial 
cell morphology was confirmed by electron microsco- 
py which showed intracellular myofibrils. Cells 
were incubated for 30 minutes in media containing 
1076 to 10-12M AVP or 1076 to 1079M dDAVP. Basal 
prostaglandin production (pg/ml media/30 min) was: 
PGE, (364223), PGFoq (5948), 6KPGF,, (4345) and 
TxB, (undetectable). AVP stimulated PGE, synthesis 
(fold stimulation) as follows: 

AVP 10-76 10-7 19-8 10-9 10710 

PGE. 3.0+.1* 2.64.1* 2.44.2*%  2.04.1* 1.7+.1* 
*p < 0.01 compared to control ,n=9 

Concentrations of AVP less than 10pM did not stimu- 

late PGE, production. dDAVP 10-76 to 107%M did not 

augment PGE. synthesis in comparable experiments. 

Since AVP but not dDAVP stimulates PGE, synthe- 
sis in mesangial cells we conclude that these cells 
respond to the pressor but not the antidiuretic 
activity of the peptide. Augmentation of mesangial 
cell PGE, production by AVP may serve to modulate 
the contractile effect of the peptide. 
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INCREASED MALONDIALDEHYDE (MDA) AND CIRCULATING 
PLATELET AGGREGATES IN NEPHROTIC SYNDROME ARE RE- 
LATED TO LOW PLASMA ALBUMIN LEVELS. A. Schieppati, 
P. Dodesini, A. Benigni, M. Massazza, G., Mecca, G. 
Mecca, G. Remuzzi and G. de Gaetano. Div. of 
Nephrology, Ospedali Riuniti, Bergamo, Italy and 
Mario Negri Inst., Milan, Italy (intr. by F. del 
Greco). 

Platelet hyperfunction in vitro has been re- 
ported in patients with nephrotic syndrom (NS). 
Arachidonic acid (AA) induced platelet aggregation 
is enhanced in NS and correlates with the degree 
of hypoalbuminemia. We have measured MDA, a 
marker of platelet thromboxane Ay (TxA,) formation, 
in platelet-rich plasma (PRP) from 21 fis patients 
and 21 matched controls. MDA formation in re- 
sponse to 1 mM AA was significantly higher in,NS 
patients than ig controls (1.4070.08 vs. 1.0370.05 
nmoles MDA/3x10 platelets). NS washed platelets 
produced normal amounts of MDA, when incubated in 
normal plasma, indicating a plasmatic rather than 
platelet defect. Addition of albumin to NS PRP 
lowered MDA formation., In three patients intra- 
venous infusion of albumin decreased MDA produc- 
tion, from 1.4370.08 nmoles MDA/3x108 platelets to 
1.03°0.02. Circulating platelet aggregates 
(method of Wu & Hoak) were found in 6 patients and 
disappeared in one patient after albumin infusion 
and in 4 others after steroid-induced remission 
of NS. We conclude that platelets from NS 
patients have an increased tendency to form TxA,. 
Such an abnormality is dependent on hypoalbuminémia 
and might be responsible for the circulating 
platelet aggregates found in these patients. 
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EFFECT OF ARGININE VASOPRESSIN (AVP) ANTAGONIST ON 
RENAL WATER EXCRETION IN GLUCOCORTICOID DEFICIENT 
RATS. R, Schrier and S. Ishikawa. Dept Med, Univ 
Colo Hlth Sci Ctr, Denver, CO. 

Glucocorticoid deficiency has been known to 
impair renal water excretion, and both AVP depen- 
dent and AVP-independent factors have been impli- 
cated. A recently developed antagonist of the 
hydroosmotic effect of AVP was used in the present 
study to examine the effect on water excretion in 
2 groups of adrenalectomized, conscious rats. One 
group (control) was replaced with both glucocorti- 
coid (prednisolone, 100 ug) and mineralocorticoid 
(DOCA, 500 ug) hormones while the other group 
received only DOCA (Gluco Def). The rats were 
given the vehicle or the AVP antagonist [d (CH,) .- 
Tyr(Et)VAVP], 30 ug/kg IP, and 20 min later were 
administered 30 ml/kg of water orally. The Gluco 
Def rats receiving the vehicle excreted 59 and 40% 
of the water load on day 1 and 14, respectively, 
both values were lower than the control rats of 
94% (p<.001). When the Gluco Def rats received 
the AVP antagonist, the % water load excretion 
increased to 89% on day 1 and 77% on day 14 (p<.02 
and <01, respectively as compared to vehicle 
rats). Minimal urinary osmolality (min Uosm) in 
Gluco Def rats receiving vehicle was higher at day 
1 (293 mOsm/kg H,0) and day 14 (558 mOsm/kg H,0) 
than control rats (161 mOsm/kg H,0) (p<.01 and < 
-001, respectively). The min Uoŝm is Gluco Def 
rats receiving the AVP antagonist decreased signi- 
ficantly to 160 and 205 mOsm/kg H,0 on day 1 and 
14, respectively, both values weré significantly 
lower than vehicle rats (p<.02 and<.001, respec- 
tively). In summary, the use of the new AVP 
antagonist clearly implicated AVP in the impaired 
water excretion of Gluco Def in the conscious rat. 
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SYSTEMIC VS. INTRARENAL FACTORS IN ANGIOTENSIN- 
INDUCED PARADOXICAL NATRIURESIS (PN). Gerald 
Schulman,* Richard W. Katzberg,* and Norman K. 
Hollenberg. Harvard Medical School, Depts. of 
Medicine and Radiol., Boston, Massachusetts. 
Angiotensin, usually antinatriuretic, under some 
circumstances induces a natriuresis which has been 
attributed either to the pressor effect or to an 
action within the kidney, especially on the distal 
tubule. On the premise that a tubular action 
involves a receptor sensitive to angiotensin (AII) 
and the AII antagonist saralasin (SAR), we infused 
SAR into the renal artery (i.a.) during the 
natriuresis: if PN were due to an intrarenal 
action, SAR would reduce it. If PN were due to the 
systemic effect, SAR would not. Studies were 
performed in 11 anesthetized dogs with measurement 
of arterial blood pressure, glomerular filtration 
rate (TC 99 DTPA), renal blood flow (RBF), electro- 
magnetic flowmeter and UNaV from each kidney. In 
6 dogs A II (0.3--1 yg/min.i.v.) raised BP, 
decreased RBF and UNaV; SAR i.a. then returned RBF 
toward normal, and promoted a natriuresis (UNaV 
54410.8 vs. 203426.2 uEq/min.; p<0.001). SAR alone 
in 4 dogs did not change UNav. In 5 dogs partial 
occlusion of the inferior vena cava, employed to 
activate the endogenous renin system, and thus 
enhance PN, reduced RBF, GFR and UNaV. In this 
setting i.v. AII was natriuretic (513.3 vs. 
81412.5 wEq/min.), and i.a. SAR increased the 
natriuresis (92422 pEq/min.), with an increase in 
renal blood flow. The results favor a systemic 
rather than the intrarenal mechanism for para- 
doxical natriuresis. 


EXCRETION OF PROSTAGLANDINS Ey AND F2q IS URINE 
FLOW DEPENDENT IN THE MOUSE. Paul Stern, John V. 
Fahey,* and Frederick T. LaRochelle, Jr.* Dartmouth 
Medical School, Hanover, New Hampshire. 

We examined the influence of urine flow (¥) and 
serum vasopressin (VP) on urinary excretion of 
prostaglandins (PG) E2 and Fo,, in two strains of 
mice: DI +/+, with hereditary nephrogenic diabetes 
insipidus, and VII +/+, with normal concentrating 
ability. VP and PG were measured by specific radio- 
immunoassays. The results are summarized below. 


Serum[VP]* y PG excret.t 
pg/ml ul /min pg/min n 


DI +/+ 17.2 16.6 7.06 12 
Water ad lib 43.9 42.5 t+1.1 

VIL +/+ 5.0 1.2 0.18 6 
Water ad lib +1.4 +0.1 +0.06 

DI +/+ 27.2 4.9 1.80 8 
Dehyd. 8%8W +5,7 ł1.5 +0.7 

VII +/+ <2.5 4.3 2.07 6 
Water load 3%BW +0.7 40.5 
*different series. *¥; all female mice. 


TU (pC E D+F 20) 


With free access to water, DI +/+ mice had sig- 
nificantly higher VP, ¥ and PG excretion than VII 
+/+ mice. When similar Vs- but very different VPs 
- were obtained by manipulation of water intake, 
the difference in PG excretion disappeared. Ex- 
cretion of PGE), PGF2,, or the sum of both, was 
significantly and directly correlated with ¥ over 
a broad range (For ¥ and excretion of both PG, 
r=0.91, n=32). As has been shown for man and dog, 
but apparently in contrast with the rat, urinary 
PG excretion is dependent on ¥ but not on serum 
VP in the mouse. 
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INSULIN (INS) STIMULATES NA-K-ATPase ACTIVITY OF 
BASOLATERAL (BL) RENAL TUBULAR MEMBRANES. 

Z. Talor™, D.S. Emmanouel, and A.I. Katz. The 
University of Chicago, Department of Medicine, 
Chicago, Illinois. 

Insulin stimulates sodium transport in various 
tissues including the kidney, and a direct action 
of the hormone on the sodium "pump" has been pos- 
tulated. To test this hypothesis we evaluated the 
effect of INS in physiologic concentrations on 
Na-K-ATPase from BL membranes of rabbit kidney 
cortex, to which we have previously demonstrated 
specific binding of the hormone (Clin. Res. 29: 
477A, 1981). Enzyme activity was measured after 
80 min preincubation of the membranes with INS 
under conditions that minimize its degradation and 
are optimal f for the binding of this hormone. INS 

(10-2 10-7 M) stimulated Na-K-ATPase in dose- 
fendent fashion (maximum 14-47%), but a substan- 
tial fraction of the increment occurred already at 
the lowest concentration tested. This effect could 
not be duplicated by numerous related (proinsulin, 
desoctainsulin) and unrelated (1-24 ACTH, glucagon, 
somatostatin, FSH, prolactin and 1-34 PTH) peptide 
hormones. Mg-ATPase did not change, and binding 
capacity of BL membranes for [°H]-ouabain (10-7 M), 
an index of the total number of sodium pumps, was 
not affected by INS in this concentration range. 

These results indicate that insulin in physio- 
logic concentration stimulates Na-K-ATPase when 
bound to basolateral] renal tubular membranes; it 
appears that this effect does not result from syn- 
thesis or "“unmasking" of new enzyme units, but 
probably reflects a change in one or more of its 
kinetic properties. 


THROMBOXANE Ap (TxA) INHIBITION PARTIALLY REVERSES 
THE INCREASED RENAL VASCULAR RESISTANCE (RVR) FOUND 
AT 24 HOURS OF COMPLETE UNILATERAL URETERAL OCCLU- 
SION(UUO) IN THE DOG. E.Darracott Vaughan, Jr., 
Craig T. Albanese*, Donald N. Marion*, and Patrick 
Y-K Wong*. Cornell Univ. Med. Ctr., Div. of Urol., 
N.Y., N.Y., and N.Y. Med. College, Valhalla, N.Y.* 
TxA biosynthesis has been implicated to play a 
role in the increased RVR and decreased renal blood 
flow(RBF) that is characteristic of UUO. Using 5 
conscious female mongrel dogs(15-25 kgs), the po- 
tent Thromboxane synthetase inhibitor, Sodium-E-3- 
[4- (3-pyridylmethy1) phenyl] -2-methylacrylate (OKY- 
1581) was acutely administered via the renal artery 
before and after UUO. RBF was measured using elec- 
tromagnetic flow probes on both the obstructed and 
the contralateral kidney(CK). RVR was calculated 
from aortic blood pressure and RBF. Twenty-four 
hours after UUO, RVR increased from 49.4 to 151.4 
mmHg/ml/min/gm(P¢0.02), and RBF decreased from 
2.90 to 1.20 ml/min/gm(P<0.02) with no hemodynamic 
changes in the CK. Administration of OKY-1581 
(3x102 nmoles) prior to UUO did not alter RBF,3.20 
to 3.30 ml/min/gm(P>0.1). However, the same dosage 
at 24 hrs postobstruction increased RBF from 1.20 
to 1.60 mi/min/gm(P<0.05). This significant in- 
crease in RBF was still lower than control RBF in- 
dicating a residual increase in RVR. ‘hese re- 
sults support the contention that the obstructed 
kidney actively synthesizes TxA, and the ensuing 
hemodynamic alterations are due, at least in part, 
to TxA2 biosynthesis. 
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EFFECTS OF RENAL ARTERIAL INFUSION OF KCl ON 
PROSTACYCLIN MEDIATED RENIN RELEASE. 

D. Villarreal*, J.0. Davis, R.H. Freeman, S.F. 
Echtenkamp* and J.R. Dietz*. Dept. of Physiology, 
University of Missouri, Columbia, Missouri. 

This study tested the hypothesis that prosta- 
cyclin (PGI)-stimulated renin secretion (RS) is 
modulated by a renal tubular mechanism. RS was 
examined in sodium depleted, anesthetized, uni- 
nephrectomized dogs during intrarenal infusion of 
PGI2. At a dose of 1.5 x 107? g/kg/min PGI in- 
creased RS from 164430 to 433446 ng.h7l.min 1 
(P<0.05). When a KCl infusion calculated to in- 
crease renal venous plasma potassium (RVP-K) con- 
centration by 2.0-2.5 mEq/L was superimposed on 
the PGI? administration, RS was reduced to 184437 
ng-h7+,min71 (P<0,05), a value which was not sig- 
nificantly different from control. A significant 
rise in RVP-K concentration (P<0.05) and a marked 
increase in renal Na & Cl excretion (P<0.05) cor- 
related with the fall in RS. After termination 
of the KCl infusion while continuing PGI} admini- 
stration, RS remained suppressed, which was cor- 
related with a sustained increase in Na & Cl ex- 
cretion (P<0.05). Mean arterial pressure re- 
mained stable throughout the experiment. These 
observations are consistent with our previous 
findings in which intrarenal NaCl infusion de- 
creased PGIo-stimulated renin release in dogs with 
filtering but not with nonfiltering kidneys. It 
is proposed that the renin response to intrarenal 
KCl depends upon 1) an intact tubular mechanism 
and 2) an increase in NaCl delivery to the dis- 
tal tubule; the present results suggest that PGI- 
dependent RS can be modulated by a tubular mech- 
anism, probably the macula densa. 


EFFECT OF GLUCOCORTICOID DEFICIENCY ON RENIN RE- 
LEASE. William Welch*, and Theodore A. Kotchen. 
Univ. of Kentucky, Lexington, KY. 

We have demonstrated that NaCl infusion fails to 
inhibit renin release in the potassium depleted 
(KD) rat, possibly due to decreased Cl- transport 
in the thick ascending limb of the loop of Henle 
(TALH) in KD. Glucocorticoid deficiency also re- 
sults in impaired solute transport in the loop. To 
evaluate the effect of prior adrenalectomy (adx) 
on the plasma renin concentration (PRC) response to 
NaCl infusion, 3 groups of 8 rats were pair-fed for 
6 days following either adx (Groups A and B) or a 
sham operation (Group C). Groups A and B drank 
0.9% NaCl in place of water and Group B received 
dexamethasone (5 ug IM/100 gm bw) for 4 days. Net 
6 day Nat balance was greater (p<0.05) in Group A 
than in Groups B or C. On day 7, Inactin anesthe- 
tized animals were infused with 0.9% NaCl (5% of 
body weight) over 60 min. Before and during infu- 
sion, inulin clearances and FEyag+ among groups did 
not differ. The decrease of hematocrit and plasma 
volume (RISA) after infusion also did not differ. 
There were no group differences of arterial press- 
ure, or serum Nat, K+, Cl-, or osm after infusion. 
Pre-infusion PRC did not differ among groups. PRC 
was suppressed (p<0.001) by NaCl in Group B. (8.3 
units/mlt2.4+2.941.0) and Group C (8.641.0°2.6 + 
0.5), but not in Group A (12.044.5710.943.8). 
After infusion, PRC in Groups B and C was less than 
in Group A (p<0.01). Thus, NaCl failed to inhibit 
renin release in glucocorticoid deficient animals. 
Inhibition of renin release by NaCl may be related 
to Cl- transport in the TALH and both KD and glu- 
cocorticoid deficiency may prevent suppression of 
NaCl-induced renin release by their effects on 
loop function. 
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EFFECT OF PROSTAGLANDIN SYNTHESIS INHIBITION (PGST) 
ON MEDULLARY COLLECTING DUCT (MCD) FUNCTION DURING 
FUROSEMIDE DIURESIS. D.R. Wilson, U. Honrath*, and 
H. Sonnenberg. Depts. of Med. and Physiol., Uni- 
versity of Toronto, Toronto, Canada. 

Recent studies have shown that PGSI with indo- 
methacin (Indo) and meclofenamate (Meclo) markedly 
blunts the natriuretic response to volume expan- 
sion by increasing NaCl reabsorption in the MCD 
(Abst. 8th Cong. Neph. p. 175, 1981). To deter- 
mine the effect of PGSI on MCD function during 
furosemide diuresis (F, 6 mg/kg/hr), microcatheter- 
ization studies were carried out in 3 groups of 
rats (each n=7~8), F-controls, and rats given Indo 
or Meclo + F. In Indo + F and Meclo + F, GFR was 
reduced by 20% (p<0.05), and fractional excretion 
of fluid, Na and Cl by 50%, (p<0.001), compared to 
F-control. Absolute loads (ul or vEq/min/gkw) 
calculated using paired MCD samples from the cor- 
ticomedullary junction (Cmj) and papillary tip 
(Tip) and the experimental kidney GFR are shown. 

F-Cont (n=21) Indo+F (n=23) MeclotF (n=24) 
MCD Load Cmj Tip Cmj, Tip, Cmj Tip, 
Fluid 74 79 48. 35, 58, 45 
Sodium 7.8 9.4 4.8. 3.5) 4.6, 4.6 
Chloride 10.1 12.5 6.5% 5.5% 6.9% 7.2 
*p<0.05 Indo or Meclot+tF vs F~cont p<0.05 Tip vs 
Cmj. The results show 1) inhibition of MCD reab- 
sorption in F-control, 2) decreased delivery of 
fluid, Na, Cl to Cmj in Indo + F and Meclo + F, 
3) increased MCD reabsorption of fluid, Na, Cl in 
Indo + F and of fluid in Meclo + F, compared to F- 
control. Decreased delivery of fluid, Na, Cl, to 
MCD after PGSI is of major importance in the 
blunted response to furosemide, in contrast to the 
effect of PGSI during volume expansion, 


RELATIONSHIP BETWEEN PROSTAGLANDIN E) AND CYCLIC 
GMP SYNTHESIS IN INNER MEDULLA. T.V. Zenser, N.S. 
Rapp, and B.B. Davis.* Geriatric Ctr., VA Med. 
Ctr., and Depts. of Med. & Biochem. (Intro. by 
A.J. Lonigro), St. Louis Univ., St. Louis, MO. 
The relationship between bradykinin 
(BK)-induced increases in PGE, and cyclic GMP 
(cGMP) synthesis was investigated using rabbit 
inner medullary slices. Media PGE, and slice 
cGMP content were determined by specific 
radioimmunoassay, BK increased both PGE) 1.9 + 
-l ng/mg wet wt. to 10.2 + .3, and cGMP 0.4 + .06 
to 1.49 + .09 pmol/mg wet wt. but with different 
time courses. The maximal effect on PGE, 
required 10 minutes while on cGMP was less than 2 
minutes. Aspirin, 1 mM, completely inhibited 
basal and BK-induced increases in PGE, but had 
no effect on cGMP. 1-Methyl-3-isobutylxanthine 
(MIX), 2 mM, increased slice cGMP 10-fold but 
completely inhibited BK-induced increases in 
PGE2. MIX had no effect on arachidonic acid- 
mediated increases in PGEg. Arachidonic acid 
increased PGE, 12-fold but had no effect on cGMP 
in the presence or absence of MIX. Neither 3 mM 
cGMP nor 3 mM dibutyryl cGMP altered basal or 
BK-induced increase in PGE, synthesis. Calcium 
exclusion from media inhibited BK-induced 
increases in both PGE and cGMP. These results 
indicate BK increases cGMP by a mechanism 
independent of its effect on PGE, production. 
Likewise, the increase in PGE, induced by BK is 
independent of cGMP. Therefore, renal effects of 
BK may be mediated by either an increase in PGE) 
or an increase in cGMP, 
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GROWTH AND FUNCTIONAL PROPERTIES OF RABBIT KIDNEY 
PROXIMAL CELLS IN, DEFINED MEDIUM. N. Alavit C. 
Bentzel, C. Chung and M. Taub. Dept. of Biochem- 
istry, State University of New York at Buffalo 
and VA Medical Center, Buffalo, New York. 

Hormone supplemented serum-free medium has been 
used for the selective growth of proximal tubule 
cells in primary culture. 

Suspension of proximal cells were prepared from 
cortex of rabbit kidney and were plated in serum- 
free medium supplemented with insulin 5 ug/ml, 
transferrin 5 ug/ml and hydrocortisone 5x107® M. 
The cells grew and formed confluent monolayers as 
evidenced by multicellular domes typical of trans- 
porting epithelial cells in culture. EM and 
freeze-fracture revealed microvilli, and tight 
junctions typical of proximal tubule cells. 
Fibroblast overgrowth was not observed. The fol- 
lowing proximal tubule cell markers were observed: 
high levels of leucine-aminopeptidase, Nat depen- 
dent glucose uptake and PTH dependent cyclic AMP 
stimulation. Glucose uptake was inhibited by 
phloridzin and phloretin. Amiloride sensitive Nat 
transport and ADH stimulated cyclic AMP, a distal 
tubule marker was not observed. Ouabain (1076 M) 
inhibited rubidium uptake 50%. 

We conclude:1) This primary cell culture retains 
its functional properties and may prove to be a 
valuable system for examining proximal tubule 
function in vitro. 

2) Since defined medium is free of blood borne 
hormones, study of hormonal regulation of proximal 
tubule cells is possible. 
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MEASUREMENT OF Na AND Rb CONCENTRATIONS IN 
ABSORBATE FROM PROXIMAL STRAIGHT TUBULES. 

Delon W. Barfuss and James A. Schafer. Nephrol. 
Center, Univ. of Alabama, Birmingham, AL. 

Rabbit superficial proximal straight tubules 
were perfused in yitro while suspended under 
mineral oil at 37°C. The perfusate was a bicarbo- 
nate buffer containing 100 yCi/ml of either 22yat 
or ŜÓRb+, As reported previously (Barfuss and 
Schafer, Am. J. Physiol. in press, 1981), absor- 
bate formed on the peritubular surface of the 
isolated segment at a rate of 0.40 + 0.03 nl/min 
(SEM; n#17), which matched the rate of absorption 
calculated using standard methods with ~H- 
nefhoxyinulin (0.37 + 0.03 nl/min). The perfusate 
Na concentration averaged 147.65 + 0.72 mM while 
that in the absorbate was significantly higher at 
150.56 + 0.56 mM (p<.02, paired). The rate of 
Nat appearance in the absorbate was 63.44 + 6.18 
pmol min7+ mml compared with 62.09 + 5.76 calcu- 
lated as ??Nat lose from the lumen. In contrast 
to Nat, after 20-60 min of perfusion, absorbate 
samples had a significantly (p<.005) lower Rbt 
concentration than the perfusate: 2.03 + 0.42 
vs. 4.98 + 0.02 mM, respectively. Rbt appear- 


ance in the absorbate, 0.75 + 0.18 pmol min 1 aml, 


was also lower than disappearance from the lumen, 
1.84 £ 0.36 (p<.01). However, after 2 hours of 
perfusion (with the same rate of absorbate forma- 
tion) the Rbt in the absorbate rose to 4.07 + 
0.45 mM and the appearance of 86 bt in the absor- 
bate, 1.28 + 0.26 pmol min-1 m `, approached 
luminal loss, 1.58 + 0.38. The results indicate 
very slow Ŝ6Rb? equilibration with the cell Kt 
pool (expected to be 90 - 150 pmol per mm tubule 
length) and thus a very low luminal membrane Rbt 
conductance. 


EFFECT OF AGING ON URINARY CONCENTRATING MECHANISM 
AND VASOPRESSIN-DEPENDENT CYCLIC AMP IN RATS. 

Nama Beck and B.P. Yu.* U of Texas at San Antonio 
& Long Beach VA Hospital, U of Calif, Irvine, CA. 

In senescent subjects, the urinary concentrating 
ability is impaired. This impairment is due to a 
defect in renal response to ADH, i.e. nephrogenous 
diabetes insipidus. However, the mechanisms 
involved are not clear. Since the antidiuretic 
effect of vasopressin (VP) is mediated through 
cyclic AMP (cAMP), the effect of aging on VP- 
dependent cAMP was investigated in the kidney of 
Fischer 344 rats. 

The maximum urinary concentrating ability after 
40 to 58 hour water deprivation was not altered at 
6 and 12 months of age (Uggm, 2941tSE 173 vs 2706+ 
96 mosM), but it was significantly decreased in 24 
month old rats (18854172, p<0.01). Similarly, 5 mU 
of VP increased cAMP in papillary slices in 12 
month old rats (A+2.814+0.62 pmol/mg tissue, p<0.01), 
but the response to the same dose of VP was 
impaired in 24 month old rats (A+0.2540.21, p>0.05). 
The dose-response curve of VP-adenylate cyclase 
activation was shifted to right, and the 50% 
effective dose (EDs9) of VP increased with aging: 
EDs» 1.40+0.12 mU/ml in 12 month vs 3.0440.22 in 
24 month old rats (p<0.01). However, the response 
of adenylate cyclase to NaF, and phosphodiesterase 
activity in the papilla were not altered in 24 
month old rats. 

These results suggest that, in 24 month old 
Fischer 344 rats, VP-dependent cAMP generation in 
the kidney is impaired at or before the step of 
adenylate cyclase. This decrease in VP-dependent 
cAMP generation may be in part responsible for the 
impairment of urinary concentrating ability in 
senescent subjects. 


@ 42 
ALDOSTERONE-INDUCED PROTEINS IN CULTURED TOAD KID- 
NEY CELLS (A6 CELLS). B. Blazer-Yost* M. Geheb* A. 
Preston’ J. Handler, M. Cox, V.A. Med. Cntr., 
Phila., Pa. and NHLBI, NIH, Bethesda, Md. 
Aldosterone(A) induces the synthesis of 4-6 pro- 
teins (AIPs) with molecular weights (MW) of 70-80,000 
and isoelectric points (pI) of 5.8-6.2 in membrane- 
rich fractions of the urinary bladder of the toad, 
B. marinus (TUB). These AIPs may be related to the 
Na* transport effect of A (Geheb et al, J.Biol. Chem. , 
11/81). Epithelia formed by A6 cells derived fromthe 
kidney of X. laevis respond to A in a manner simi- 
lar to TUB. To examine whether A-induced Nat trans- 
port in A6 cells is associated with the synthesis 
of proteins similar to those induced in TUB, two 
protocols were used. In one, cells were incubated 
with A(10-6M) or diluent for 20 hr and then 355- 
methionine was added for 4 hr. In the other, cells 
were incubated with A(10-7M), amiloride(AM;10-4M), 
A+AM or diluent for 6 hr and then 35S-methionine 
was added for 4 hr. New protein synthesis in mem- 
brane-rich fractions was analyzed using two-dimen- 
sional polyacrylamide gel electrophoresis and auto- 
radiography. Both concentrations of A induced the 
synthesis of 4-6 proteins with characteristics very 
similar to those found in TUB. However, 4-6 addi- 
tional AIPs of the same MW but with slightly more 
acidic pI were identified in the A6 cells. AM, 
which blocks Nat transport in these epithelia, did 
not affect AIP synthesis, an indication that the 
AIPs are not secondary to the stimulation of Nat 
transport by A. The similarity of the induced pro- 
teins in these two different A-responsive epithelia 
is consistent with the possibility that the AIPs 
have a role in A-stimulated Nat transport. 
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EFFECTS OF TRANSEPITHELIAL FLUID FLUX ON TRANSEPI- 
THELIAL VOLTAGE AND TRANSPORT OF CALCIUM, SODIUM, 
CHLORIDE AND POTASSIUM BY RENAL PROXIMAL TUBULE. 
Karol Bomsztyk* and Fred S. Wright. Yale Univ Sch 
of Med and VA Med Ctr, New Haven & West Haven, CT 
In vivo microperfusion experiments were per- 
formed on anesthetized adult rats. Surface proxi- 
mal tubules (average length 2.3 mm) were perfused 
at 20 nl/min with four solutions containing (in 
mM) Ca 1.5, Na 150, K 4, Cl 147, HCO, 10, and suf- 
ficient mannitol to make the final o&8molalities 
290, 320, 350 and 365 mosm/kg. Average net trans- 
port rates (absorption +, secretion -) for fluid 
Cy» nlemin lemm !) ions(J,, pmol+min !) and 
transepithelial voltage (V E’ mV, lumen +) were: 


T 


Soln Jy Ja Jya Jens Vre 
I 2.3 4.4 372 367 3.4 lel 
II 0.1 1.3 135 114 -3.8 1.3 
III -1.4 -0.6 40 31 -8.8 1.5 
IV -2.2  -0. -61 -5 -14.6 1.6 


Increasing luminal osmolality slowed fluid absorp- 
tion and converted it to net secretion., At zero 

J, Ca, Na and Cl were absorbed but K was secreted. 
Individual values in the range of J_ +1.5 to -1.5, 
where the relations between J. and J, for each ion 
are approximately linear, yielded values for 

AJ, /AI cy (equals the sieving coefficient) of .45 
fot Na’and Cl and .85 for Ca and K. As net fluid 
secretion became larger Vr became more lumen pos- 
itive (indicating contribaeion of streaming po- 
tential) even though lumen [Na] and [C1] decreased 
from 145 to 125 mM. We conclude: 1) convective 
fluid transport contributes to absorption of Ca, 
Na, Cl and K by the proximal tubule; 2) sieving 
coefficients for Ca and K are larger than for Na 
and Cl; and 3) the path traversed by these J, de- 
pendent ion fluxes is cation selective. 


HORMONE INDUCED CHANGES IN pHi IN THE TOAD BLADDER 
CORRELATE WITH WATER FLOW. A.S. Brem, J. Tetreault* 
M.A. Pacholski*, Brown Univ., Providence, RI 

We have previously shown that intracellular pH 
(pHi) Increases in toad bladder epithelial cells 
following vasopressin stimulation (Kid. Int. 19: 
234, 1980). Since vasopressin (VP) stimulates osmo- 
tic water flow (JH20) and transepithelial sodium 
transport (JNa), we wished to assess whether the 
increase in pHi correlates with JH20, JNa or both. 
pHi measurements were made using the DMO method, 
JH20 was determined using the Bentley bag method, 
and JNa was assessed using the short circuit cur- 
rent (SCC) technique. The serosal bath contained 
2.4 mM HCOZ gassed with I% CO2 giving a pH of 7.1. 
cAMP (10-44) response was similar to the VP (20 mU/ 
ml) response in JH20 (29 = 3 ml/min vs. 23.4 6 mi/ 
min), peak rise in SCC above baseline (91 £ 11% vs 
168 £ 16%) and mean pHi increase (7.22 to 7.36 vs 
7.26 to 7.35). Insulin and aldosterone which stimu- 
late SCC in the toad bladder without generation of 
cAMP, were next tested. There was no Increase in 
JH20 in bladders exposed to insulin (1000 mU/ml) 
over a 90-minute time period. SCC, after insulin 
stimulation, increased 34 + 7% above baseline with- 
in 30 minutes and remained at or slightly above 


that level for the additional 60 minutes of the ex- 
periment. pHi was determined after a 90-minute ex- 


posure to insulin and no increase in pHi was ob- 
served. Similarly, bladders exposed to aldosterone 
(10-7M) over a 270-minute time period showed no in- 
crease In JH20, SCC, after aldosterone stimulation, 
increased 190 + 41% above baseline after 270 min- 
utes. No increase in pHi could be seen after the 
same period of aldosterone exposure. These data 
suggest that: |) the hormone induced increase in 
pHi is associated with JH20 and not with JNa; 2) 
cAMP mediates, at least in part, the increase in 
pHi. 


UPTAKE (U)OF AMINO ACIDS (AA) BY TEE TOAD URINARY 
BLADDER. Christos P. Carvounis, Georgia Carvounig 
Barbara J. Wilk*, Div. Nephrology and Hypertension 
SUNY at Stony Brook, Stony Brook,New York. 

We previously showed (Carvounis et al. ISN VIII 
RM-042,1981) that histidine(His), glutamate(Glu) 
and lysine(Lys) increased vasopressin(V) stimulated 
water flow(Jw) by 40-80% while glutamine(Glu) de~ 
creased Jw. Similar effects were noted on Theoph- 
ylline stimulated Jw, suggesting that AA action 
occurs following their entry into cells. D-AA were 
as effective as L-AA, thus AA action appears to de- 
pend upon their physiochemical properties and cell 
concentration, and not their metabolism. In the 
present studies we sought to evaluate the regula- 
tion of AA-U in the toad urinary bladder. The 
steady state intracellular/extracellular ratios 
were 11.9+1.6(n=8) for Lys, 5.4+0.9(n=6) for Glu, 
12.741.9(n=12) for His and 8.1+1.6(n=10) for Gin. 
Cold AA (SmM) inhibited H?-AA-U in all cases. Both 
Glu and Gin U were dependent on serosal Nat and 
completely inhibited by ouabain(1mM). Lys-U was 
significantly decreased by high Kt but was not af- 
fected by Nat or ouabain. His-U was not affected 
by any of these maneuvers. In other experiments we 
showed that Arg competed with Lys-U; Gln and D-His 
with L-His; Gln with L-Glu. D-Glu did not affect 
L-Glu uptake. In seperate experiments we observed 
that V influenced U and/or efflux of AA. In the 
case of His, U was increased whereas V decreased 
U and efflux of glutamate. We conclude that the 
epithelium of the toad urinary bladder transports 
and accumulates AA by specific processes. V influ- 
ences those processes, thus providing additional 
evidence for an interaction between AA and V. 


@19 
ON THE MECHANISM OF BICARBONATURIA INDUCED BY BASIC 
AMINO ACIDS. Yun L. Chan, William R. Jacobs*, and 
Nei? A. Kurtzman, Univ. of Illinois, Chicago IL. 
Intravenous administration of L-lysine and L- 
arginine induces bicarbonaturia in the rat. We 
examined the effect of these basic amino acids 
(BAA) on proximal tubular reabsorption of bicar- 
bonate and fluid. Simultaneous microperfusion of 
proximal convoluted tubule (PCT) and peritubular 
capillaries was used to study bicarbonate and 
fluid absorption in the rat kidney. Bicarbonate 
was determined by pH-sensitive membrane glass 
electrodes. The rates of net bicarbonate absorp- 
tion (JHCO,) and net fluid absorption (Jv) were 
124+ 9.5,BEq x min? x m? and 2.6 £ 0.21 nl x 
min” x mm’, respectively. When 10 mM L-arginine 
was added to the luminal perfusate, a 38% reduc- 
tion in JHCO, and a slight change in Jv were ob- 
served. Simlar results were observed with L- 
lysine perfusion. The effects of BAA on JHCO 
were dose-dependent and closely related to théir 
reabsorption kinetics in PCT. D-isomers of BAA, 
which were not absorbed in PCT, did not affect 
JHCO. and Jv. L-phenylalanine (10 mM) also had no 
effetts on JHCO., and Jv, despite the fact that it 
was reabsorbed În PCT at a greater rate than BAA. 
During bicarbonaturia induced by intravenous in- 
fusion of BAA, JHCO. and Jv remained normal when 
PCT was perfused with Ringers solution without BAA. 
In the isolated PCT studies, BAA stimulated oxygen 
consumption by 20%. This effect could not be 
completely reversed by ouabain. These results 
suggest that the effects of BAA on JHCO. are 
mediated by their entry into the cell, Where they 
act as proton acceptors, thereby inhibiting hy- 
drogen ion secretion. Inhibition of PCT metab- 
olism does not seem to be induced by BAA. 
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SUBMICROMOLAR CALCIUM REGULATES Na PERMEABILITY OF 
LUMINAL MEMBRANE VESICLES FROM TOAD BLADDER AS 
MEASURED BY FAST REACTION METHODS. H. Chase, Jr.and 
Q. Al-Awqati, Columbia University, New York, N.Y. 

Sodium entry across the luminal membrane (LM) 
into the cell is rate-limiting for transepithelial 
Na transport and is thus the likely site of regula- 
tion by hormones and intracellular events. We have 
shown previously in whole bladders that maneuvers 
which presumably increase cell calcium reduce the 
Na permeability (Pya) of the LM. In the experiments 
reported here, we directly measured the Pya in iso- 
lated LM vesicles (LMV) and found that increasing 
{ca], within the submicromolar range, reduces Pya. 

LMV were prepared by differential and sucrose 
density gradient centrifugation. Py, as measured in 
whole tissues is high (10~5cm/sec) and the Th of 
efflux for a 0.3um vesicle would be expected to be 
150 ms. We thus measured efflux in LMV using a fast 
reaction apparatus modeled after Thayer and Hinkle. 
Because 22Na efflux is performed in the absence of 
ionic gradients the efflux rate coefficient (k) is 
a measure of Pya- We first sought a stop solution 
to quench the reaction. Control efflux k was -3.9 
£.6 sec7l (Th=180ms). Amiloride (A) (1uM)added only 
to the diluent reduced k to 0. Ca(l1mM),also added 
only to diluent, reduced k to -0.9+1.4, not dif- 
ferent from 0. A and Ca were therefore added to the 
stop solution to quench the reaction. 

Efflux was then measured in vesicles preincu- 
bated with submicromolar [Ca] using a Ca-EGTA buf- 
fer. K was ~2.940.9 in 10nM Ca, -2.0t0.2 in 100nM 
Ca, and -1.140.2 in luM Ca. The half-maximal inhib- 
itory [ca] was 549nM and the Hill coefficient was 
0.820,15. These results show that calcium blocks 
Na channels in a 1:1 stoichiometry, and does so in 
the physiologic range of cell calcium. 


@ 30 
DEMONSTRATION OF A SERUM INHIBITOR OF PROXIMAL 
TUBULE URATE TRANSPORT IN THE RABBIT. A.M. Chonko, 
R.J. Tanner*, J.J. Grantham. Univ. of Kansas Med. 
Ctr., Dept. of Medicine, Kansas City, Kansas. 
Studies of organic anion secretion in isolated 
perfused rabbit proximal tubules are often done in 
a bath of rabbit serum. Previous studies (ASN Abs. 
1980) indicated that 14c-urate was secreted from 
bath to lumen in vitro by a saturable transport 
process with allosteric features. In the current 
study we tested for a urate transport modifier in 
rabbit serum. Superficial Sọ proximal tubules were 
dissected from cortex, cut in 2 mm lengths, and in- 
cubated at 37°c for l4C-urate to reach maximal cel- 
lular levels, Thay. With 80-120 uM urate in bath 
Tmax for commercial rabbit serum (RSC) was 532 + 
41 M/L tubule (n=29) with a tissue to medium ratio 
(T/M) of 5.3 + 0.4. Synthetic medium containing 
usual plasma electrolytes plus citrate, alanine, 
lactate and bovine albumin (BSA-CLA) gave higher 
tissue levels of urate (719 + M/L tubule; T/M, 7.7 
+ 0.5, n=29) suggesting that serum contained an in- 
hibitor of urate uptake. RSC and BSA-CLA media 
were compared in tubules incubated in medium urate 
between 30 and 60 uM. The BSA-CLA medium showed 
an apparent hyperbolic relation between tissue and 
bath urate, whereas the relation in RSC medium 
appeared sigmoidal, indicating diminished accumu- 
lation of cell urate in RSC compared to BSA-CLA 
Medium at bath urate levels between 30-100 uM. 
Fresh serum from normal adult rabbits contained 
the inhibitor. The inhibitor was not removed from 
serum by extensive dialysis and was retained above 
a 50,000 M.W. ultrafiltration membrane. We con- 
clude that urate transport in S3 segments of rab- 
bit proximal tubules may be modified by an inhib- 
itor present in the blood of normal animals. 


@ 42 

THE RESPONSE TO ALDOSTERONE OF TOAD AND TURTLE 
BLADDER IS ASSOCIATED WITH CHANGES IN ADENINE 
NUCLEOTIDE LEVELS. Nadim Cortas*, Arshag 
Mooradian*, Elias Abras*, and Mackenzie Walser. 
American University of Beirut, Beiruit, Lebanon, 
and Johns Hopkins School of Medicine,Baltimore, 
Maryland. 

Urinary bladders removed from toads pre- 
viously soaked in 0.6% saline, mounted as sacs, 
and maintained in the open circuit condition 
except for brief observations of short-circuit 
current (SCC) every 15 min, respond to aldoster- 
one (A) 10-/M, added to the serosal bath, with 
a 70% increase in SCC, which plateaus at 2-3 hr. 
Tissue ATP/ADPxP;, measured in perchloric acid 
extracts, increased with a similar time course by 
a maximum of 108% (p<0.001) at 3 hrs. ATP 
increased too. In bladders clamped to -150 mV 
(mucosa negative), where net active sodium trans- 
port is close to zero, the SCC response to A is 
greater (180%) and tissue ATP/ADPxP; rises 191% 
(p<0.001). In continuously short-circuited 
bladders, no response to A was seen and neither 
ATP, ADP, nor Pi changed. In order to assess 
the possible contribution of nucleotides located 
in the submucosal and serosal layers, similar 
experiments were performed on turtle bladder sacs 
from which the submucosa and serosa was peeled 
off. Conductance was unaffected by peeling and 
potential difference averaged 68m. Ht 
transport was blocked by acetazolamide, 10-3M. 
In open-circuited bladders, SCC rose 127% at 5 
hrs after A and mucosal ATP/ADPxP; rose 81% 
(p<.02). We conclude that A acts by increasing AG 
for ATP hydrolysis, thereby augmenting active 
sodium transport, but that this effect is 
obliterated when continuous shortcircuiting 
increases energy consumption. 


@ 15 

VASOPRESSIN AND PROSTAGLANDIN INTERACTIONS IN 
MODULATING NaCl ABSORPTION IN MOUSE mTALH. 

R. M. Culpepper, and T. E. Andreoli. Univ. of 
Texas Medical School, Departments of Internal 
Medicine and Physiology, Houston, Texas. 

Our prior studies (AJP; 241:F412, 1981) indi- 
cate that, in isolated mouse medullary thick 
ascending limbs (mTALH), ADH and cyclic adenosine 
monophosphate (cAMP) enhance the rate of conser- 
vative transcellular NaCl absorption, and simul- 
taneously increase the lumen-positive spontaneous 
transepithelial voltage (Ve, mV). The present 
studies evaluated the kinetic parameters for these 
ADH and cAMP effects, and the effects of an 
exogenous prostaglandin (PGE2) on ADH- or cAMP- 
mediated NaC! absorption and Ve in mouse mTALH. 
In the absence of PGE2, the apparent affinity con- 
stant (Kg = concentration producing a half- 
maximal enhancement in Ve and net NaCI absorption) 
was 2.9 pM ADH. The ADH-dependent enhancement of 
Ve and NaC} absorption exhibited first-order 
kinetics, a finding consistent with the view that 
the interactions of ADH with the mTALH have a 
unity stoichiometry. PGE2 (either luminal or 
peritubular) inhibited competitively the ADH- 
mediated enhancement of Ve and NaCl absorption: 
thus, 1075 M PGE2 raised the ADH Ka from 2.9 pM 
to 37.7 pM ADH. However, PGEg had no effect on 
cAMP-mediated enhancement of Ve and NaCl absorp- 
tion. Without PGE2, cAMP enhancement of Ve and 
NaCl absorption had a Kg of 45 uM cAMP; with 
1075 M PGE, the cAMP Ka for enhancing Ve and 
NaC! absorption was unchanged. Thus we conclude 
that, in mouse mTALH, exogenous PGE inhibits 
competitively ADH-mediated increments In Ve and 
NaC] absorption at a pre-cAMP locus. 
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THE EFFECT OF A RADIOGRAPHIC CONTRAST AGENT, CONRAY 
ON RENAL FUNCTION IN THE RAT. Eugene Cunningham, 
Luiz Nascimento and Rocco Venuto. University of 
Illinois, Chicago, Illinois and SUNY at Buffalo, 
Buffalo, New York, Dept's. of Medicine. 

Radiographic contrast agents such as Conray (C) 
have been associated with acute renal failure in 
man. Toxicity may be due to an intrinsic property 
or to their high osmolality. We compared the renal 
effects of (C), 1000 m0sm/L, with an equiosmolar 
Mannitol solution (M). Anesthetized female Wistar 
rats (n=24) were given an intraarterial bolus in- 
jection of (C) or (M). This was followed by 3,20- 
minute study periods (I,II,III). Glomerular fil- 
tration rate (GFR), renal plasma flow (RPF) and 
fractional excretion of sodium (FeNat) were measur- 
ed. 

In rats given (C) or (M), GFR increased by more 
than 15% during period (1). GFR then fell to base- 
line during periods II and III in both groups. In 
rats given (C) or (M) RPF increased by more than 
20% during (I). RPF then fell toward baseline dur- 
ing II and III in both groups of rats. Changes in 
GFR and RPF induced by (C) and (M) were not signi- 
ficantly different from each other. Despite similar 
changes in GFR and RPF between (C) and (M) the 
following absolute increases in FeNat were found: 

Period I II III 
(c) x 8.6 + .9% 
qm) ° 


Both (C) and (M) produced similar biphasic 
changes in RPF and GFR. Though (C) and (M) in- 
creased FeNat, these changes were greater with (C), 
than with (M). These findings suggest that (C) has 
renal tubular effects that cannot solely be explain- 
ed by hyperosmolality. 


@ 20 

EFFECT OF EPINEPHRINE ON RENAL AND EXTRARENAL POT- 
ASSIUM METABOLISM. R.A. DeFronzo Klein-Robben- 
haar} B. Stanton® and G Giebisch™ Yale Univ. Sch. 
of Medicine, New Haven, Ct. 

Previous studies from our lab (Kid. Int. 20:83, 
1981) have shown that epinephrine (EPI) inhibits 
potassium (K) excretion in man. In the present 
study we have examined the effect of EPI on proxim- 
al (PT) and distal (DT) tubule K transport in rats 
following an acute K load using standard micropunc- 
ture techniques. Four groups (n=]0-12 per group) 
were studied: Group I = Control (Ringers); II = KC] 
(4 weq/min/100 gm bw); III = KC} (1.9 peq/min/100 
gm); IV = EPI (0.03 ugm/min/100 gm) + KCI (4 yeq/ 
min/100 gm). In controls plasma K was 4.440.1 meq/L, 
UkV = 0.3340.04 peq/min/100 gm, and FEx = 1542%. 
With high dose KCL (Group IL). plasma K rose to 6.1 
#0.1 meq/L (p<0.001) and UxV and FE increased to 
1.6440.05 and 5042% respectively (p<0.001). EPI in- 
hibited the -rise in plasma K (5.1£0.1), UgV (0.63+ 
0.04) and FEK (2042%) (p<0.01) without affecting 
GFR or UaV, The fractional K delivery (TF/P)kstn X 
100 to the late PT (4543%) and early DT (104385 was 
similar in all four groups. Late DT (TF/P)K/IN was « 
3-fold greater in high dose KCI (48+4%) vs controls 
(19+2%;p<0.001) and was reduced with EPI (19+3%;p< 
0.001). Since the rise in plasma K with EPI + KC] 
(5.120.1) was less than with KC] alone (6.140.1), 
we infused KCI at a lower dose (Group III) so that 
the increase in Py (5.140.1) was similar to EPI + 
KCl. In Group III (low dose KCI), late DT (TF/P)K/ 
IN (2142%) was similar to EPI + KCL (1941%). How- 
ever, both UxV (0.85#0.04) and FEx (3142%) were sig 
nificantly greater than EPI + KCl (p<0.01). 

CONCLUSIONS: Epinephrine (1) stimulates K uptake 
by extrarenal tissues and (2) decreases UgV by in- 
hibiting K secretion at a site beyond the late dis- 
tal tubule. 


EFFECT OF RENAL NERVE STIMULATION ON HENLE'S LOOP 
REABSORPTION. G.F. DiBona and L.L. Sawin*. Univ. 
Ta. Coll. Med. & V. A. Med. Ctr., Iowa City, IA. 
To assess neural control of Henle's loop sodium 
(Na), chloride (C1) and water (H20) reabsorption 
(J), renal clearance and Henle's loop microperfu- 
sion studies (end proximal perfusion—early distal 
collection) were done during control (C) and low 
level (<1.0 Hz) renal nerve stimulation (RNS) in 
hydropenic and 10% saline volume expanded rats. 


Hydropenia Volume Expansion 
(18/5) (22/6) 

Cc RNS Cc RNS 
MAP , mmHg 126 121 128 125 
V,ul/min 7.6 4.8 + 22.5 13.5 + 
UnaV wEq/min 1.0 0.3 + 5.4 3.0 +t 
Cin»ml/min 1.24 1.26 1.08 1.04 
FENa, % 0.56 0.18+ 3.84 2.04t 
RBF,ml/min 5.6 5.4 6.5 6.2 
RVR ,mmHg/m1/min 23.5 23.0 19.9 20.3 
Jio0.n1/min 4,95 5.38 4.98 5.52 
Jna.nEq/min 1.58 1.69} 1.53 1.68} 
Je1,nEq/min 1.47 1.62} 1.45 1.63% 


(/) = numbers of tubules/numbers of rats; mean 
values; tP<0.05 vs, C. 

Low level RNS decreased V, Uyg¥ and FEy, without 
affecting MAP, Cin? RBF or RVR and increased Jya 
and Jç} without affecting JHo0- 

Conclusion: Low level RNS“decreases urinary Na 
excretion via a direct effect of increasing renal 
tubular Na reabsorption. In addition to the estab- 
lished effect of increasing proximal tubular Na 
reabsorption, Henle's loop Na and Cl reabsorption 
are also increased supporting a physiological role 
for the adrenergic innervation of these structures. 


ALUMINUM KINETICS AND DISTRIBUTION IN THE DOG. 
N.C. DiDomenico,* D.A. Henry,* R.A. Nudelman,* N.L. 
Miller,* A.C. Alfrey, W.G. Goodman & J.W. Coburn. 
Depts. Med. VA Wadsworth & Sepulveda Med. Ctrs., 
UCLA Sch. Med., Los Angeles, CA and VA Med. Ctr. & 
Univ. Colo., Denver, CO. 

Aluminum (Al) loading may occur with renal 
failure, regular dialysis, total parenteral nutri- 
tion, and with ingestion of antacids. Little is 
known about Al kinetics in man or experimental 
animals, We studied dogs given 1 mg/kg elemental 
Al as a bolus injection each morning. On day 1, 
blood samples were collected q. 15 min following 
injection for 150 min. With the first injection, 
plasma Al rose from 7,540.6 to 16,60041690 ug/L 
and then fell along an exponential curve. From 
this, the plasma half-life (Ts) of Al was 276+52 
min (mean*SE), and volume of distribution (Vp) was 
5.920.3% of body weight. The plasma clearance (C) 
of Al was 4.4+0.8 ml/min, while the renal-C was 
1.94.4 ml/min, 4748% of plasma-C. By day 5, plas- 
ma Al, 24 hrs after the last injection (y), varied 
from 351 to 5148 ug/L, with an inverse relation 
with both the previously. measured renal-C (x), 
with y=6180e—9-45x, r=0,90, and total plasma-C (z), 
with y'=6870e79-232, =-0.79. Ultrafilterable Al 
was 2.840.57% of total plasma Al in 1 dog. These 
data indicate that the initial Vp of Al following 
injection is small, approximately twice plasma 
volume; high plasma-protein binding accounts for 
its sequestration in plasma. Plasma-C depends on 
renal C and either the flux of Al into other body 
compartments or other routes of excretion. Its 
distribution into tissues is likely, but the 
present results do not allow localization. 
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LOCAL ANESTHETICS AFFECT VASOPRESSIN (VP) ACTION. 
M. Dratwa* M. EL Shahawy, 4. Abramow*(intr, by C.C. 
Tisher). Free University, Brussels, Belgium. 
Tertiary amine Local anesthetics are known © act 
on cell membranes and cytoskeleton, which also are 
the targets of VP. Thus, we studied their possible 
effects on VP responsiveness in the toad bladder. 
Osmotic water flow (Jy) was measured. gravimetrical- 
fy. The experimental hemibladders (E) but not their 
pained controls (C) were incubated with diggerent 
concentrations of Dibucaine (Dib), Procaine (Pro) 
on Tetnacaine (Tet) added serosatty. Neither agent 
akfected basal Jy. Agter 1 hour, VP (29 mu/me), 
& bromo-cAHP (1074M) on MIX (2.10734) was added to 
both E and C and Jy measured for 30 min. Results 
are expressed as mean + SEM in ul/min/em2. 

Dau Agent n Jy inc Jy in E p 
pib IFA UP E 1.40+0.04 0.61+0.06 <0.005 
Dib 1074M & ba-cAMP 6 1.5840.13 0.87#0.19 <0.005 
Dib 107M MIX 4 0.8670.18. 0.3370.09 <0.01 
Dib 10734 VP 6 0.340.05 1.3370.06 <0.01 
Dib 10724 8 br-cAMP 6 1.90F0.44 1.86F0.35 N.S. 
Dib 1077M MIX 4 0.53+0.14 0.38+0.09 N.S. 
These effects were reversible. Similar opposed res- 
ponses were obtained with Pro (5.10-2 and 5.19- 5M) 
and Tet (5.1074 and 5.1076). The inhibitory effect 
of Dib 10°4M was blunted by nae-incubation of E and 
C with cytochalasin B 10754 (2.58+0.16 in C versus 
2.18+0.31 in E; N.S.) but not with colchicine 104M 
(1.27+0.28 in C versus 0.61+0.21 in E; p < 0.01). 
These data suggest that Local anesthetics reversibly 
interfere with VP-induced Jy in the toad bladder. 
At the Lower concentrations used, they increase Jy 
by enhancing VP-stimulated adenylate cyclase acti- 
vity; at higher concentrations, they decrease Jy 
presumably by disrupting microfilaments but not 
microtubules. 


SODIUM AND BICARBONATE DEPENDENT D-GLUCOSE COTRANS- 
PORT AT THE BASOLATERAL MEMBRANE OF THE PROXIMAL 
TUBULE IN NECTURUS. Alexander Edelman% Micheline 
Bouthier® and Takis Anagnostopoulos. INSERM U.192, 
Hôpital Necker, Paris, France. 

Several studies have stressed the importance 
of organic solute -Nat cotransport mechanisms in 
proximal cell membranes. The present work was un- 
dertaken to assess whether a Nat-glucose (Na-G) 
cotransport mediated process may be detected at 
the basolateral membrane of the proximal tubule. 
Peritubular capillaries were perfused by means of 
double barreled micropipettes, the two channels 
being filled with paired solutions, one of them 
G-free, the other one containing 11 mM G. The ba- 
solateral membrane p.d., V was continuously re- 
corded during reversible alterations of peritubu- 
lar fluid composition. The following results were 
obtained : 1.The addition of G to a physiologic 
Ringer's solution (containing NaHCO, 10 mM) 
resulted in an insignificant change in p.d., 

-0.2 + 0.5 mV, n=7. 2.When G was added to HCO, - 
free solutions (buffered with Hepes),a 4.1 +°0.9 
mV depolarization was obtained (n=5). 3. By con~ 
trast, in Nat-free (choline substituted) solutions 
G elicited 2.4 +0.5 mV hyperpolarization (n=6), 
provided that HCO, present. 4.Removal of both Nat 
and HCO5 abolished the G-mediated response : V 
shifted only by 0.1 + 0.7 mV, n=7. Our data are 
consistent with a three-site (Na, HCO}, G) neutral 
carrier model, Liable to produce silent glucose 
uptake, down its chemical gradient across the ba- 
solateral membrane. In the absence of either of 
the two ionic components (Nat, HCOZ), the carrier 
operates in an electrogenic manner. 


BRATTLEBORO HOMOZYGOTES (DI RATS) CAN CONCENTRATE 
THEIR URINE DURING DEHYDRATION WITHOUT A CHANGE IN 
GFR. Brian R. Edwards, Department of Physiology, 
Dartmouth Medical school, Hanover, N.H. 

We previously showed (Am.J.Physiol. 237: F100, 
1979) that DI rats concentrate their urine to hyp- 
ertonic levels during 24h of dehydration in assoc- 
iation with a marked fall in GFR, We postulated 
that this decline in GFR, through the so-called 
Berliner-Davidson mechanism, might be the major ex- 
planation for the enhanced concentrating ability. 
However, additional preliminary findings had sugg- 
ested that during the early hours of dehydration, 
urine osmolality (Uosm) begins to rise before any 
change in GFR is detectable. The present study 
was therefore designed to assess renal function 
continuously during 3h of dehydration. Inulin 
(for GFR) and PAH Tror ERPF) were infused through- 
out each experiment in 11 conscious DI rats. In 
the control phase, urine flow was balanced by 
hypotonic Ringer's infusion; this infusion was then 
stopped and further urine and plasma samples were 
obtained for the next 3h. The rats lost an average 
of 7.6 + 0.8 (SE) % of body weight (BW). Uosm in- 
creased from 134 + 6 mOsm/kg H,0 to hypertonicity 
by 1h, At 3h, Uosm was 383 + 26 mOsm/kg H30 (P < 
0.001), However, GFR, which averaged 849 £ 34 ul/ 
mine100g BW during the control phase, was not sig- 
nificantly altered during dehydration (except for 
an 8% fall in the first 10 min). At 3h, GFR was 
866 + 41 ul/min-100g BW. ERPF showed a similar 
pattern. Consequently, GFR/ERPF remained unchang- 
ed throughout. Thus, increased concentrating abi- 
lity can occur during the early hours of dehydrat- 
ion of the DI rat without a change in GFR or of 
filtration fraction, The present data do not sug- 
gest an alternative explanation for this finding. 


© 30 
EFFECT OF VANADATE ON FLUID REABSORPTION AND PAH 
SECRETION IN ISOLATED RABBIT PROXIMAL TUBULES. R. 
M. Edwards* and J.J. Grantham, Dept. of Medicine, 
Univ. of Kansas Med. Ctr. Kansas City, Kansas. 
Although vanadate (V), a potent inhibitor of Na- 
K ATPase, causes marked natriuresis in vivo, the 
nephron sites of action have not been examined by 
in vitro methods. We examined the effects of lum- 
inal and bath vanadate on fluid reabsorption (Jy, 
nl min” mm71y and PAH secretion (Jpay, fmol min74 
mml) in S} and S2 segments perfused in vitro. 
Addition of 1 uM V to the perfusate inhibited J, 
by 26% in Sı (1.02+0.07 to 0.774+0.08, n=10, P < 
0.001) but had no effect on J, in S2. Vanadate 
(100 uM) added to the bath had no effect on Jy 
in either segment. In S} and Sọ, luminal V in- 
hibited Jpay to a similar degree and in a dose 
dependent manner. For example, 10 UM V inhib- 
ited Jpay by 31% in S} and 33% in S2. Bath V 
had no effect on Jpay except at high (>100 M) 
concentrations. Since potassium potentiates the 
inhibitory effect of vanadate in pure Na-K ATPase 
we examined the effect of increasing luminal and 
bath potassium in the presence of a submaximal 
(0.5 uM) dose of V. With 0.5 UM luminal V, in- 
creasing potassium from 5 to 10 mM markedly in- 
hibited J, in S} by 57% (1.13 to 0.49) and Jpay 
in S2 by 35% (405 to 262). We conclude that 
vanadate inhibits both Jy, and Jpay in rabbit prox~- 
imal tubules and is more effective from the lumi- 
nal than from the bath side. This implies that 
vanadate must be filtered in vivo to be effec- 
tive. The potentiation of vanadate's inhibitory 
effect on J, by potassium strongly supports the 
view that the natriuresis in vivo is due in large 
measure to inhibition of Na-K ATPase in proximal 
tubules. 
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REFRACTORINESS OF TOAD BLADDER TO ADH: EVIDENCE 
FOR A POST LUMINAL MEMBRANE BARRIER TO WATER FLOW. 
Stephen Ellis, Jacqueline Muller* Vincent A. DiScala 
and William A.Kachadorian. Membrane Research Lab., 
Renal Service, USPHS Hospital, Staten Island, NY 

Sustained and intermittent exposure of toad blad- 
der to ADH leads to a reduction of the associated 
water permeability response. Freeze fracture sug- 
gests that this fall off in permeability is not ac- 
companied by a decrease in ADH-related luminal mem- 
brane aggregates (presumed sites for water move- 
ment). This suggests that a post luminal membrane 
resistance accounts for bladder refractoriness to 
ADH, assuming that water permeability of aggregates 
is unaltered by time. The present study was designed 
to test this assumption. Paired bladders were pre- 
pared as sacs inthe absence of an osmotic gradient. 
Experimental bladders were stimulated with ADH 
(20mU/m1) for 30 min and then washed of hormone for 
30 min, three times in succession. Before test ex- 
posure to ADH, diluted Ringer's replaced the mu- 
cosal bath in both the control and experimental 
bladders. Water flow during the test period was 
much less in experimental bladders than in controls, 
but aggregates were not quantitatively different. 
Since washout prior to test exposure to ADH removed 
practically all aggregates, the aggregates in ex- 
perimental and control bladders during test expo- 
sure to ADH were present in the membrane for the 
same length of time. Therefore, an altered relation 
between aggregates and luminal membrane water per- 
meability with time would not explain the lower 
water flow in the experimental bladders; neither 
would "dewn regulation" of receptors. Instead, the 
data support the view that bladder refractoriness 
to ADH is due to modulation of water flow by a 
post luminal membrane resistance. 


MORPHOLOGICAL SEGMENTATION OF THE DEVELOPING RABBIT 
PROXIMAL TUBULE. Andrew P. Evan, George J. Schwartz 
Vincent H. Gattone* and Adrian Spitzer. Indiana 
Univ., Dept. of Anatomy, Indianapolis, IN & Albert 
Einstein College of Med., Dept. of Pediatrics, 
Bronx, NY. 

In order to identify possible morphological and 
functional factors that may influence bicarbonate 
transport in maturing proximal tubule(PT), it was 
first essential to know precise segmentation of PT 
at various stages of its development. Therefore, 
the present study analyzed isolated and intact PTs 
from newborn rabbits up to 48 days and adults by 
transmission and scanning electron microscopy. The 
tubules were classified according to position of 
the glomerulus within cortex(outer, middle, inner). 
Characteristics of all cell] surfaces and cytoplasm- 
ic organization were used to determine parameters 
for tubular EMATEA PT of the adult rabbit 
has three segments (S 5). Tubules of outer 
cortex show no Namen ag) on until 24 days. Before 
this time the immature cells were simple in shape, 
possessed few mitochondria and short microvilli. 

By one week, midcortical PTs could be segmented by 
differences in cell height and membrane area. 

Inner cortex consistently showed S 2S, at all 
ages investigated. However, ultrast rect dral feat- 
ures of inner cortical nephrons were still immature 
noted by reduced concentration of basal-lateral 
membranes and mitochondrial profiles. 

In conclusion: because segmentation of developing 
PT result in a gradual increase in mitochondria, 
microvilli and basal-lateral membranes, one can 
accurately identify and quantitate specific port- 
ions of this tubule. Future functional and struct- 
ural studies of the immature PT must consider 
segmentation in their protocol. 


ACTIVE POTASSIUM ABSORPTION IN MAMMALIAN COLON. 
Emily Foster, Henry J. Binder, Patricia Pace and 
John P. Hayslett*. Dept. of Medicine, Yale School 
of Medicine, New Haven, CT. 

Previous studies have suggested that an active 
absorptive mechanism may modulate the rate of net 
potassium secretion in potassium secreting epith- 
elium. Studies were therefore, performed in vivo 
to determine whether the colon was capable of net K 
absorption, and in vitro to establish whether an 
active K absorbing process was present. During in 
vivo luminal perfusion of animals on a regular diet 
with a solution containing 140 mmoles/L Na, net K 
secretion was -1.56 + 0.19 uEq/min/g dry weight in 
proximal colon and -0.93 + 0.29 in distal colon. 
During perfusion with 20 mmoles/L Na, net K secre- 
tion was significantly decreased in both proximal 
and distal segments (-1.03 + 0.20 and +0.15 + 0.43 
uEq/min/g dry weight respectively). In K deficient 
animals perfusion with 20 mmoles/L Na resulted in 
net absorption of K in distal colon (+0.94 + 0.14 
uEq/min/g dry weight) and zero net transport in 
proximal colon. 

Unidirectional 42K fluxes were performed across 
stripped proximal and distal colonic mucosa under 
short circuited conditions. In distal colon net K 
absorption was present (+0.58 + 0.11 uEq/hr-cm2); 
in contrast, there was net secretion (-0.23 + 0.05 
uEq/hr-cm2) in the proximal segment. 

These studies demonstrate that an active K ab- 
sorptive process is present in the distal colon and 
that K depletion and low luminal Na results in net 
K absorption in vivo. The presence of both active 
absorptive and secretory processes in colon provide 
a mechanism for the regulation of net K movement. 


INTRATUBULAR MICROINJECTION STUDY OF THE RENAL 
HANDLING OF GENTAMICIN (G) IN THE SPRAGUE-DAWLEY 
RAT. J. P. Frommer, H. 0. Senekjian and E. J. 
Weinman. Department of Medicine, Baylor College of 
Medicine and VA Medical Center, Houston, Texas. 

The intratubular microinjection technique was 
employed to examine the absorptive flux of (G) in 
the superficial nephrons of the rat. In control 
animals the recovery of microinjected radioactive 
G resulted in recoveries of 66.6 + 3.6% for the 
early proximal tubule (EPT), 80.4 + 3.4% for the 
late proximal tubule (LPT) and 101.0 + 4.3% for the 
EA tubule (DT). The addition of tobramycin 

} to the microinjection solution resulted in 
Sign ttcantly higher recoveries of G of 84.1 + 2.1% 
and 91.2 + 2.5% for EPT and LPT respectively. The 
addition -9f either phospholipase A(107™M} or sper- 
mine M) also resulted in SMAA, higher 
mine ee for both the ER gma LPT. The ‘oN. 
of sodium cephalothin (107 or quinine (10° 
howeyer, had no effect. when probenecid was aed 
(10°"M), recoveries of G were increased signifi- 
cantly to 89.1 + 2.0% for EPT and 96.1 + 3.0% for 
LPT. 

These studies indicate an absorptive flux for G 
in the superficial proximal tubule and at a nephron 
site between LPT and DT. They also confirm recent 
in-vitro vesicle studies and indicate that G ab- 
sorption is mediated by a phospholipid carrier with 
specificity for polyamines. In addition, the 
carrier has specificity for other aminoglycoside 
antibiotics. Finally, probenecid inhibits the 
absorptive flux of G. 
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SITE OF ACTION OF THYROID HORMONE ON NA-K-ATPASE 
IN RAT NEPHRON SEGMENTS. Lal C. Garg, Sandra 
Mackie* and C. Craig Tisher. Univ. of Florida 
College of Medicine, Gainesville, Florida. 
Thyroid hormone has been shown to increase the 
activity of renal Na-K-ATPase (J.Gen.Physiol. 57: 
710,1971). To determine the site of action of 
thyroid hormone on Na-K-ATPase activity in the rat 
nephron, rats were made hypothyroid by feeding 
0.05% aminotriazole (ATZ) in their diet for 2 
weeks (Toxicol.App].Pharmacol. 13:271, 1968). A 
second group received the same amount of ATZ plus 
500 ug/ kg daily of 2- thyroxine (Tq) for 2 
weeks. A third group served as controls. Plasma 
Tq levels fell from 4.24 + 0.48 yg/di in 
control animals (n=7) to 0.57 + 0.03 ug/dl in 
ATZ-treated rats (n=7; P<0.01). Na-K-ATPase 
activity was measured in individual freshly 
dissected nephron segments from each group (Am.J. 
Physiol. 240:F536, 1981}. The enzyme values are 
given below as mean + SEM in pmole/min/mm with the 
number of animals shown in parenthesis: 


Segment Control ATZ ATZ +T 
PCT,S1 272226(7 116213(7) 24720) 


) 
PST,52 72+ 7(4) 52214(4) 77214(4) 
PST,S3 432 7(5) 384 5(5) 49+ 9(5) 
MTAL TS 260220(4) 243222(4) 243218(4) 


MTAL ,0S 139+ 5(5) 135217(5) 177433(5) 
CTAL 153213(5) 122+14(5) 2094+22(5) 
There was a significant (P<0.01) decrease in Na- 
K-ATPase activity in the S] segment of the PCT in 
ATZ-treated rats that was corrected by simultan- 
eous administration of Tq with ATZ. No signif- 
icant changes were noted in other segments that 
were examined. The data suggest that the S] 
segment of the PCT is a major site of action of 
thyroid hormone in the rat nephron. 


@15 

COUPLED TRANSPORT OF 2C1~,1Na*,and 1K* AT THE LUMI- 
NAL MEMBRANE OF THE RABBIT CORTICAL THICK ASCENDING 
LIMB OF HENLE'S LOOP(cTAL). Rainer F. Greger, Eber- 
hard Schlatter intr.by Klaus Rother. Max Planck In- 
stitut für Biophysik, Frankfurt/Main, Germany. 

As shown previously, C1” reabsorption in rabbit 
cTAL is secondarily active,most likely with a coup- 
ling of 2Cl per INa*.The present study further exa- 
mines this cotransport system with electrophysiolo~ 
gical methods.When isolated cTAL segments were per~ 
fused with identical modified Ringer's solution on 
either side,and at a luminal flow rate > 10n1/min, 
the PD across the epithelium(PD;) and the PD across 
the basolateral membrane(PD,)) were +740. 4mV 5 1) 
and ~69+11mV(55) respectively. Furosemide (5.107>M, 
lumen) lead to an almost instantaneous abolition of 
PDy accompanied by an hyperpolarization of PDphy, by 
12*2mV(16).These data exclude the possibility that 
the cotransporter carries | negative charge across 
the luminal membrane.The carrier is either electro- 
neutral or it carries a positive charge.Electroneu- 
trality may be maintained by cotransport of K”.Then 
the system ought to be K*dependent. When K* was re- 
moved from lumen perfusate the short circuit cur- 
rent (I,,=PDp:transepithelial resistance) was redu- 
ced significantly to 6646%(22)of control.Ba**(1mM) 
when added to the K*free perfusate lead to further 
inhibition:2742%(51)of control.Ba** exerted its in- 
hibitory effect by reducing the K* conductance of 
the luminal membrane, and thus by inhibition of K* 
back leak from cell to lumen. Under no circumstance 
a significant Cl~ conductance of the luminal mem- 
brane was observed. We propose that 2C17, INa*, 
and 1K* are cotransported across the luminal mem- 
brane, and that K* recirculates across this mem- 
brane. 


WATER METABOLISM AFTER CIS~PLATINUM (CP) IN THE 
RAT. J.A. Gordon,* L.K. Peterson,* and R.J. Ander- 
son. Univ. Co. Hith. Sci. Ctr., Den., Co. 

The mechanism of the polyuric state seen after 
CP is controversial. We gave 5-6 mg/kg of CP to 
rats and observed polydipsia and a polyuric: form 
of mild acute renal failure. On day 8, dehydra- 
tion demonstrated a renal concentration defect 
(RCD, CP 897, control 2,500 mOsm/kg H20, ps .05). 
To assess the role of polydipsia in the polyuria 
and RCD, water intake in CP animals was matched to 
pair fed controls (C). Prevention of polydipsia 
significantly improved polyuria but not the RCD. 
To assess. the role of vasopressin (VP) in the poly- 
uria and RCD, post-dehydration plasma VP was meas- 
ured and was higher in CP than C animals (20.6 ver- 
sus 6.8 pg/ml, p<.05). To examine the role of 
prostaglandins (PG) in the RCD, either indomethacin 
or placebo was given to CP animals and indomethacin 
improved the RCD (963 versus 760 mOsm/kg H20, p< 
.05). To assess other intrarenal factors in the 
RCD, post-dehydration interstitial solute was 
measured and was significantly lower in CP than in 
C animals. To determine if the diminished, inter- 
stitial solute was due to vascular mechanisms, 
papillary plasma flow (PPF) was measured and was 
identical in CP and C rats. CP treatment also re- 
sulted in decreased excretion of a water load and 
diminished ratio of dehydration urine osmolality to 
papillary solute. We conclude that polydipsia con- 
tributes to polyuria but not the RCD after CP. The 
RCD is improved with indomethacin and a defect in 
collecting tubule response to VP may be present. 
The combination of diminished interstitial tonic- 
ity, normal PPF and impaired diluting capacity sug- 
gests impaired solute transport in the thick ascen- 
ding limb as a major cause of the RCD. 


@ 30 

COUPLED PATHWAYS FOR ORGANIC ANIONS IN DOG RENAL 
CORTICAL BRUSH BORDER MEMBRANE VESICLES (BBMV). 
Sandra E. Guggino*, Gregory J. Martin*, and Peter 
S. Aronson. Depts. of Physiology and Medicine 
Yale School of Medicine, New Haven, CT. 

Previous studies have shown that urate can 
exchange for either Cl or OH in dog BBMV. In 
order to assess whether other organic anions can 
share this exchanger, we measured both cis inhibi- 
tion and trans stimulation by a number of carboxy- 
lic anions. The pH gradient (pH? 6.5, pH“ 7.5) 
stimulation of urate uptake is inhibited by 5 mM 
external (cis) PAH 70%, lactate 59%, BOH butyrate 
50%, and acetoacetate 35% but not by gluconate or 
acetate. Using voltage clamped (valinomycin) and 
pH clamped (nigericin} vesicles, with Kİ=KO, an 
outward gradient 30mm /6mM? of lactate, BOH buty- 
rate or acetoacetate doubles the initial rate of 
urate uptake (trans stimulation). 

A Na stimulated monovalent anion cotransport 
has been described for rat and rabbit BBMV. This 
system is also present in dog BBMV but is distinçt 
from the anion exchanger because 1) an inward Na 
gradient stimulates the initia} rate of uptake of 
lactate but not of urate 2) Na stimulated lactate 
uptake is not inhibited by external urate. Final- 
ly, in the presence of an inwarå gradient of Na , 
but not of K , the addition of 1 mM external lac- 
tate stimulates urate uptake. 

We conclude that in dog BBMV 1) the anion 
exchanger is shared by, urate and several other or- 
ganic anions 2) the Na dependent anion cotrans- 
port system is not shared by urate 3), the presence 
of external lactate with an inward Na gradient, 
can couple the two transport systems to drive 
urate uptake. 
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INTRACELLULAR CHLORIDE REGULATION IN THE PROXIMAL 
TUBULE OF THE DOUBLY PERFUSED NECTURUS KIDNEY. 
W.B. Guggino, R.D. London*, E.L. Boulpaep, and 

G. Giebisch. Yale Univ., Dept. Physiol. New 
Haven, Connecticut. 

Intracellular chloride (a,,) and potassium 
activities (a,) were measured using liquid ion 
exchange and conventional microelectrodes. The 
purpose of this study was to describe the role of 
Na" and HCO, in the basolateral solution in the 
regulation of intracellular chloride. Increasing 
the osmolality of the basolateral solution from 
210 mOsm to 290 mOsm with raffinose results in an 
increase in a, from 63.0 + 4.7 mM to 81.7 + 6.2 
mM (8). In contrast, increasing the osmolality of 
the basolateral solution has no significant effect 
either on apj» 13.9 + 2.7 mM and 14.2 + 2.1 mM (5) 
or on the basolateral cell membrane potential 
Wi» 59 + 2 mV and 61 + 2 mV (13), respectively, 
suggesting that a remains stable despite an in- 
crease ina,. If the osmolality of the baso- 
lateral solution is increased in the absence of 
HCO, at constant pH, there is, however, a large 
incfease in a, from 12,2 + 1.7 mM (5) to 22.1 + 
1.5 mM (5) and a small depolarization of V 1 from 
-56 + 4 mV to -48 + 5 mV (5). Similarly, iñ- 
creasing the osmolality of the basolateral solu- 
tion in the absence of Na in the basolateral 
solution causes an increase in acl from 13.9 + 
1.9 mM (8) to 19.3 + 2.8 mM (8) aiid a small 
depolarization of V 1 from -50 + 5 mV to -45 
+5 mV (8). These Bata suggest that the regula- 
tion of intracellular Cl during the perfusion of 
a hyperosmotic sglution requires the presence of 


both HCO, and Na in the basolateral solution. 


EFFECT OF RENAL VASODILATATION WITH SECRETIN OR 
ACETYLCHOLINE ON RENAL VEIN NEPHROGENOUS cAMP (RVN 
cAMP) AND SODIUM EXCRETION. Victor Gura, 

Robert M. Friedler, John Coats,* and 

Shaul G. Massry. Div. Neph. USC School of Medi- 
cine, Los Angeles, California. 

It has been suggested that a rise in RVNcAMP is 
at least partly responsible for the decrease in so- 
dium reabsorption during vasodilatation. The me- 
chanisms underlying the rises in RVNcAMP are not 
elucidated, but it is possible that rise in corti- 
cal interstitial pressure is responsible for this 
phenomenon. The present study examined this ques- 
tion in 8 thyroparathyrdoidectomized dogs. The ef- 
fects of renal artery infusion of 3 U/min of secre 
tin on glomerular filtration rate (GFR) renal 
plasma flow (RPF), urinary sodium, urinary cAMP 
and RVNcAMP were evaluated and compared to those 
produced by the infusion of 40 g/min of acetyl- 
choline. Secretin produced a significant rise in 
RPF from 126419 to 203435 ml/min (p<0.02) without 
changes in GFR, urinary sodium, urinary cAMP or 
RVNcAMP. In contrast, the renal vasodilatation of 
acetylcholine caused significant natriuresis from 
1343 to 279472 uEq/min (p<0.01) and natriuresis in 
RVNcAMP from 3694166 to 13854250 pmole/min (p<0.01). 
The data show that the renal vasodilatation of 
secretin does not increase urinary sodium or RVN- 
cAMP while that of acetylcholine does. Since cor- 
tical interstitial pressure rises during the renal 
vasodilatation of acetylcholine, but not with that 
of secretin, our data are consistent with the 
notion that a rise in cortical interstitial pres- 
sure is the triggering mechanism for the rise in 
renal production of cAMP and natriuresis. 


@ 51 
STUDY OF ISOLATED NEPHRON SEGMENTS IN A 
RABBIT MODEL OF THE FANCONI SYNDROME. 
Michael Hanley, and Karen Davidson*. Univ. of Tx. Hit. 
Sei. Cnt., Dept. of Renai Diseases, San Antonio, Texas. 
Maleie acid (MA) infusion has been used to model the 
tubular dysfunction of a Fanconi Syndrome. Studies have 
suggested tubular transport defects in both the proximal 
and distal nephron. To examine these properties directly 
a rabbit model of MA induced Fanconi Syndrome was 
characterized and nephron segments were studied by the 
method of isolated tubule microperfusion. In clearance 
studies renal functional determinations demonstrated an 
increased fractional bicarbonate, glucose and phosphate 
excretion with no signfiecant change in GFR. In similarly 
treated animals tubular function was assessed in the 
proximal convoluted tubule (PCT), proximal straight 
tubule (PST) and cortical thick ascending limb of Henle's 
loop (T-ALH). In the PCT and PST rates of fluid 
reabsorption (Jv) in tubules from MA treated animals 
were compared to control animals. Jv in PCT's from 
MA treated animals was reduced 67% from control 
values (0.26 + 0.08 nl/mm/min vs. 0.79 + 0.08 p<.01 
(N=6)). Jv in the PST's from MA animals was not 
significantly reduced from control values (0.25 + 0.04 
nl/mm/min vs. 0.38 + 0.05 p<.1 (N=6)). T-ALH function 
was assessed by measurement of net chloride flux (Jel) in 
MA and control animals. Jel in T-ALH from MA treated 
animals was not significantly different from control 
values (5.0 + 1.0 peq/em/see vs. 4.8 + 0.4 NS (N=6)). 
CCT function was assessed by measurement of change of 
net HCO3 transport before and after adding MA (50mM) 
to the bath. MA produced no significant change in HCO3 
transport (N=4). These findings suggest that in this 
model of the MA induced Fanconi Syndrome 1) the major 
alterations of proximal functions occur in the PCT 2) MA 
has no detectable effect on the distal nephron segments 
examined. 


@ 60 
VASOPRESSIN-INDUCED INTRAMEMBRANE PARTICLE AGGRE- 
GATES IN ISOLATED RABBIT COLLECTING TUBULE. 
M.C. Harmanci, M. Lorenzen, and W.A. Kachadorian. 
Membrane Research Lab., Renal Service, USPHS Hosp., 
Staten Island, NY and Dept. of Physiology, Cornell 
University Medical School, New York, NY 
Freeze-fracture electron microscopy has re- 
vealed intramembrane particle aggregates in rat 
collecting duct luminal membrane consequent to 
stimulation with vasopressin. In the present study 
freeze-fracture was used to determine whether vaso- 
pressin treatment induces analogous changes in iso- 
lated rabbit collecting tubules, This preparation 
is widely used for in vitro studies on the mech- 
anism of action of vasopressin. Cortical and medul- 
lary collecting tubules were dissected from 11 rab- 
bit kidneys. They were then soaked in isotonic 
Ringer's alone or containing vasopressin (20uU/ml1) 
for 30 min at 37°C, then fixed for 1 hour in 2.5% 
glutaraldehyde. Thereafter, they were freeze~frac- 
tured in the usual manner and studied by electron 
microscopy without knowledge of experimental sta- 
tus. Aggregates were not found in control isolated 
collecting tubule luminal membranes. On the other 
hand, the luminal membranes of tubules exposed to 
vasopressin showed numerous aggregates. These ag- 
gregates were confined to principal cells and ap- 
peared on both protoplasmic (P) and exoplasmic (E) 
faces. In contrast to particle organization of ag- 
gregates in rat collecting duct, particles compos- 
ing these aggregates in rabbit collecting tubules 
were more tightly packed, almost to the point of 
coalescence. Aggregates in isolated rabbit collect- 
ing tubules may offer a useful index of vasopressin 
action. 
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MEMBRANE FUSION IN THE ACTION OF ANTIDIURETIC 
HORMONE, DETERMINED WITH AN ULTRARAPID FREEZING 
TECHNIQUE. R.M. Hays, J. Bourguet* & J. Chevalierk 
Albert Einstein College of Med., New York, NY, and 
Centre d'Etudes Nucleaires, Saclay, France. 

Following stimulation of the receptor cell by 
antidiuretic hormone (ADH), aggregates of intramemr 
brane particles appear in the luminal .cell surface. 
These particles, which are probably the water- 
transporting elements, originate from tubular 
structures in the cell cytoplasm whose diameter is 
approximately 0.llym. ADH is believed to initiate 
the movement of these structures to the luminal 
surface, where fusion and incorporation of the 
aggregates then takes place, In support of this 
view, freeze-fracture studies of the toad bladder 
using conventional freezing techniques have shown 
that in the absence of vasopressin the number of 
fusions of cytoplasmic structures with the luminal 
membrane is low (approximately 2 fusion events/ 
100um2) . Following ADH, the number of fusion 
events increases 7-fold to 14/100um2. 

We have determined the frequency of fusion 
events in the frog bladder (Rana esculenta), using 
an ultrarapid (propane jet) freezing technique. We 
found that even in the absence of ADH, fusion 
events are numerous (12/100um*). More than half 
are of a relatively small diameter (0.05ym or less). 
Following ADH, the frequency of fusion events 
approximately doubles, to a value of 22/100um, 
and the mean diameter becomes larger. These 
findings suggest that fusions of cytoplasmic 
tubules are frequent even in the absence of ADH. 
The fusion events are small, and do not deliver 
aggregates to the surface. The action of ADH may 
not be to initiate fusion, but to permit the 
already numerous fusions to advance to the stage 
of aggregate delivery. 


IS VANADIUM (V) A BIOLOGICAL REGULATOR OF Na-K- 
ATPase? Hirohiko Higashino*, John W. Bauman, Jr., 
John D. Bogdan*, and Abraham Aviv. N.J. Medical 
School, Div. of Ped. Nephrology, Newark, N.J. 

V is a potent inhibitor of Na-K-ATPase. It has 
been suggested that V may be a cellular regulator 
of this enzyme. To examine this hypothesis we 
studied the following groups of S-D rats: group I 
maintained on a basal diet and groups II and III 
maintained on diets respectively supplemented with 
5 ppm and 25 ppm V in the form of sodium vanadate. 
Rats in each group were allotted to two subgroups, 
one receiving .13 mEq K and .1 mEq Na (Normal K) 
and the other receiving 1.5 mEq K and .1 mEq Na 
(high K) per gram food. Rats were studied two 
weeks after initiation of the respective diets. 
Results (m+SEM) of plasma and renal tissue levels 
of V (ng/gm) are presented in the table. The plas- 
ma levels of V in groups II and IJI were at least 
8 times higher than V Tevels (107 Mol) known to 
cause 50% inhibition (Tą) of Na-K-ATPase in vitro. 
The renal tissue levels of groups II and III were 
at least 30 fold higher than the Tx for V. Despite 
the high tissue V levels, rats on the high K diet 
underwent K adaptation with concurrent increase in 
Na-K-ATPase activity in the renal outer medulla, 
cortex, and colonic mucosa. It is concluded that 
y is unlikely to be a major biological regulator 
of Na-K-ATPase. 


I IL u 
plasma 2.34 .9 44+ 4.7 203 + 27 
cortex — 628 +138 1875 + 180 Normal 
medulla — 203+ 31 623 + 93 K 

1 IL u 

plasma 3.0 +1.2 49+5.4 214 + 31 
cortex — 302+60 2208 + 330 High 
medulla — 170 + 28 621 + 93 K 


PHARMACOLOGY OF SHORT CIRCUIT CURRENT (Isc) STIMU- 
LATION IN TOAD URINARY BLADDER (TUB) EPITHELIA BY 
EPINEPHRINE (EPI). James T. Higgins, Jr., Carl L. 
Thurman*and Jane E. Burke, Department of Medicine, 
The Medical College of Ohio at Toledo. 

The ability of EPI to increase ion transport 
in TUBs is apparently mediated by adrenoceptors. 

In a standard Ussing chamber, agonists and antagon- 
ists were used to define the role of EPI in alter- 
ing the electrophysiology of TUB epithelia. 

Serosal EPI (1075M) increased Isc by 100% over 
basal values. The serosal-positive Isc was blocked 
by 10-4M amiloride. Reverse Isc in the presence of 
amiloride was not affected by EPI. The o-antagon- 
ists phentolamine or prazosin (5x1075M) reduced the 
EPI-stimulated Isc to basal levels within one hour. 
The f-antagonist, propranolol (5x10-5M), did not in- 
hibit the stimulated Isc. 

EPI receptors interact with adenylate cyclase 
systems and some o-adrenoceptors require GTP for 
coupling to cyclic AMP (cAMP) production. The 
nucleotide analog 5'~guanylylimidodiphosphate 
(GppNp) was found to increase Isc by 100% when 
applied to the serosa of TUBs. Another analog 
methylene guanosine 5'-triphosphate had no effect. 
Both phentolamine and prazosin prevented GppNp stim- 
ulation of Isc but neither prevented cAMP enhance- 
ment. 

Although prazosin inhibits EPI activity, the 
GppNp effect suggests the adenoceptors of TUBs to 
be a9. Furthermore, the adrenoceptors of TUBs are 
linked to cAMP by a guanosine nucleotide regulatory 
moiety. This appears to be tightly coupled to the 
EPI-ceptor, may be located on the external cell 
surface, and is selective for certain analogs of 
guanine nucleotides. 


@ 20 

A ROLE OF CELLULAR CALCIUM (Ca) UPTAKE IN THE 
RELEASE OF ARGININE VASOPRESSIN (AVP) FROM RAT 
HYPOTHALAMO-NEUROHYPOPHYSEAL COMPLEX (HNC) IN 
ORGAN CULTURE. S. Ishikawa and R. Schrier. Dept 
Med, Univ Colo Hlth Sci Ctr, Denver, CO. 

The role of cellular Ca uptake in the 
stimulation of AVP release from explants of rat 
HNC in organ culture was examined in response to 3 
different stimuli. Verapamil (Ver, 5x10 ~M) and 
nifedipine (Nif, 5.8x10 `M) were used as blockers 
of cellular Ca uptake. The explants on day 2 were 
incubated with 1.5 ml of control medium (290 
mOsm/kg H,0) for 2 successive 10 min periods, 
followed by 2 experimental exposures of 10 min 
each. 56 mM KCl caused a significant increase in 
AVP release from 264 to 694 pg/explant (E)/10 min 
(n=20, p<.001), and Ver completely abolished this 
stimulation of AVP release (169 to 202 pg/E/10 
min), n=8, ns). Likewise, hypertonic medium (310 
mOsm/kg H,0) significantly stimulated AVP release 
from 226 to 503 pg/E/10 min (n=13, p<.005). Both 
Ver and Nif abolished this osmotic stimulation of 
AVP release, as the values of AVP released were 
unchanged 168 to 154 from Ver-treated explants 
(n=9, ns) and 242 to 245 pg/E/10 min from Nif- 
treated explants (n=8, ns). Lastly, AvP release 
was significantly stimulated by 1x10 M angioten- 
sin II (267 to 568, n=10, p<.01), but not from the 
explants treated with blockers of Ca uptake (229 
to 253 in Ver-treated explants, n=7, ns) and 172 
to 161 pg/E/10 min in Nif-treated explants (n=8, 
ns). These in vitro results therefore indicate 
that cellular Ca uptake is an important modulator 
of AVP release from intact hypothalamo-neurohypo- 
physeal neurons in response to both osmotic and 
nonosmotic stimuli. 
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DEMONSTRATION OF ACTIVE POTASSIUM SECRETION IN 
LATE DISTAL TUBULE. Susan M. Jones and John P. 
Hayslett*. Department of Medicine, Yale School 
of Medicine, New Haven, CT. 

Recent studies have demonstrated a capacity for 
active K secretion in epithelia lining the cortical 
collecting duct and colon. Studies performed in 
distal tubule, before functional and structural 
heterogeneity was appreciated, failed to show sim- 
ilar properties. Experiments were therefore per- 
formed in which steady state K activity (aK) and 
transepithelial potential difference(PD) were 
measured simultaneously in segments of late distal 
tubule (LDT). The Nernst equation was used to cal- 
culate aK and PD predicted at electrochemical equi- 
librium (Eec). LDT aK was measured with K-selec- 
tive electrodes made with Corning 477317 ion ex- 
changer. 

Measured LDT steady state aK in rats fed normal 
rat chow was 11.14 + 1.39 mEq/L (mean + SE) and 
was significantly greater than (p<0.025) the pre- 
dicted equilibrium value of 7.75 + 0.59 mEq/L, in- 
dicating net movement of K against an electrochemi- 
cal gradient. The observed PD (-20.62 + 1.22 mV) 
was less than (p<0.005) the calculated value of 
-29.64 + 2.78 mV. The mean Eec for K in these ex- 
periments was 50.25 + 3.42 mV. When rats were 
acutely infused with KCl the measured aK rose to 
25.26 + 2.96 mEq/L, a value greater than (p<0.001) 
the predicted value of 14.01 + 0.94 mEq/L. The 
observed PD (24.25 + 1.55 mV) was less than the 
predicted value of 39.34 + 3.80 mV (p<0.001). The 
Eec in KC] infused rats was 63.56 + 4.87 mV. 

These data indicate active K secretion in LDT 
under control conditions and after stimulation of 
the K secretory process, and suggest a common mech- 
anism for K transport in K secreting epithelia. 


EFFECT OF Kt-FREE BATHING MEDIA ON ADH ACTION IN 
TOAD URINARY BLADDER. William A. Kachadorian and 
Jacqueline Muller*. Membrane Research Lab., Renal 
Service, USPHS Hosp., Staten Island, NY 10304 

We studied the effect of Kt-free media on pro- 
cesses related to the hydro-osmotic response of 
toad bladder to ADH (20mU/m1). Exposure of bladders 
to Kt-free media did not affect base-line osmotic 
water flow, but attenuated the level of osmotic wa- 
ter permeability induced by ADH. Both the frequency 
of hormonally induced intra(luminal)membrane particle 
aggregates (presumed sites for transmembrane water 
flow) and the number of luminal membrane fusion 
events (associated with aggregate delivery from the 
cytoplasm)were also reduced. Kt-free media, however, 
had no measurable effect on either cytoplasmic mi- 
crotubule integrity or onmean aggregate size. Kt 
repletion reversed the inhibitory effect of Kt-free 
media on ADH-related osmotic water permeability. For 
bladders fully stimulated with ADH in the presence 
of Kt, subsequent bathing media depletion of Kt led 
promptly to an inhibition of ADH-related water 
flow,and to reductions inaggregates and membrane 
fusion sites (which usually persist during prolonged 
ADH treatment). We confirmed findings by others that 
the inhibitory effect of Kt-free media on ADH-induced 
osmotic water permeability results from serosal bath- 
ing medium K+ depletion alone and occurs at a "post- 
cyclic AMP site". In addition, we found that ADH- 
stimulated water permeability was attenuated in bath- 
ing media containing a low [KH (0.5mM). Our data 
are consistent with the view that Kt-free media or 
media containing low [K+] exert an inhibitory effect 
on ADH-enhanced osmotic water permeability in toad 
bladder by interfering directly with the exocytotic 
process necessary for delivery of water-conducting 
structures to the luminal membrane. 


@ 30 
HYDROXYL-URATE AND BICARBONATE-URATE EXCHANGE IN 
RAT RENAL CORTICAL MICROVILLUS MEMBRANE VESICLES 
(MMV). Andrew M. Kahn* and Edward J. Weinman. 
University of Texas Medical School, Department of 
Internal Medicine, Houston, Texas. 

MMV were isolated from the rat renal cortex 
by a Mg-aggregation method. Uptake of 60uM urate 
at 200c was determined by a Millipore filtration 
technique. In the absence of a pH gradient (pHi= 
pHo=7.5) 10 sec urate uptake was 18 pmole/mg pro- 
tein and was inhibited 50% by 2mM probenecid. An 
outwardly directed hydroxyl gradient (pHi=7.5, 
pHo=6.0) stimulated 10 sec uptake 3 fold and 
caused a 2 fold “overshoot" of the equilibrium 
value. When compared to gluconate controls, and 
in the absence of a pH gradient (pHi=pHo=8.0), 
100mM outside bicarbonate inhibited urate uptake 
by 40% while 100mM inside bicarbonate stimulated 
uptake by 200%. The cis-inhibition and trans- 
stimulation of urate transport by bicarbonate was 
not due to bicarbonate diffusion potentials be- 
cause the same results were obtained when the 
membrane potential was changed to zero by equal 
inside and outside potassium concentrations in 
the presence of the potassium ionophore valino- 
mycin. Bicarbonate gradient stimulated urate 
transport was inhibited 75% by 4mM probenecid. 

We conclude that urate transport in rat 
renal MMV occurs via an anion exchanger for which 
hydroxy] and bicarbonate are substrates, By this 
mechanism, the cell to lumen electrochemical 
gradients for hydroxy] or bicarbonate ions could 
drive the uphill reabsorption of urate which has 
been found, in-vivo, in the rat proximal tubule. 


@ 52 

FURTHER EVIDENCE FOR A DOPAMINE (DA) RECEPTOR IN 
STRAIGHT PORTIONS OF RABBIT PROXIMAL TUBULE. 
Yoshitaka Kaneda® and Elsa Bello-Reuss. Renal Div., 
Department of Medicine, Jewish Hospital of St. 
Louis and Dept. of Physiology, Washington Univ. 
School of Medicine, St. Louis, Missouri. 

We have previously demonstrated that whereas 
norepinephrine is inactive on this segment, DA 
(10-6M, added to the bath) decreases fluid reab- 
sorption in straight portions of rabbit proximal 
tubule. The effect of DA is inhibitable by the DA 
antagonists haloperidol, lisuride, and metoclopra- 
mide (Kidney Int. 19:244, 1981). The possibility 
of an effect mediated by nonspecific receptors was 
tested in straight proximal tubules by the tech- 
nique of microperfusion in vitro. Tubules were 
perfused with a high Cl/low HCO} solution and 
bathed in an artificial solution containing 6% 
albumin. DA agonists A 6,7 DIN and epinine were 
studied. A 6,7 DIN (1076M, added to the bath) 
produced a significant decrease in Jy from 0.54 + 
0.06 to 0.45 + 0.07 nl.min-l.mm-1 (p<0.01). 
Epinine (1075M) reduced Jy from 0.54 + 0.04 to 
0.36 + 0.03 (p<0.05). The effect of both drugs was 
reversible. The a adrenergic blocker phentolamine 
and the 8 blocker propranolol did not modify J, by 
themselves. In the presence of phentolamine and 
propranolol, A 6,7 DTN reduced Jy from 0.41 + 0.06 
to 0.30 + 0.04 nl-min-1-mm-1 (p<0.002). DA (1076M) 
added to the lumen did not modify Jų. These 
results suggest the presence of a DA receptor in 
the basolateral membrane of the pars recta of the 
rabbit proximal tubule. 
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HEPARAN SULFATE-PROLEOGLYCAN: A GLOMERULAR BASE- 
MENT MEMBRANE (GBM) ANTI-CLOGGING AGENT. Yashpal 5. 
Kanwar and Lionel J. Rosenzweig*. Northwestern 
University Medical School, Dept. of Pathology and 
Cell Biol. and Anatomy, Chicago, Illinois. 

Heparan sulfate-proteoglycan (HS-PG), an anion 
localized within the GBM, contributes to the perm- 
selectivity barrier properties of the GBM. Present- 
ly, the concept that the negative charge of HS-PG 
might also protect the GBM from being clogged by 
plasma macro~molecules, was tested, by differen- 
tially neutralizing the anionic charge of the 
GBM's HS-PG with Krebs-Ringer bicarbonate buffer 
of graded molarities and noting the changes in the 
accumulation of perfused native ferritin (clogging) 
within the GBM. The results (shown below) reveal 
an increase in GBM clogging by native ferritin (NF) 
with greater degrees of HS-PG charge neutraliza- 
tion. In addition, increasing degrees of GBM clog- 
ging compromises its ability to serve as an effi- 
cient ultrafilter, as indicated by: 1) a reduction 
in the permeability of perfused 1251-insulin across 
the GBM as measured by autoradiographic grain den- 
sity ratio (GDR), and 2) a reduction in the glomer- 
ular filtration rate (date shown below). 


Buffer GBM NF/um@ GDR GFR(m1/min/g 
Molarity (1257_insul in) kidney) _ 

0.15 M 149 1.25 0.181 

0.50 M 198 1.00 0.182 

1.00 M 257 1.22 0.092 

1.50 M 836 1.46 0.066 

2.00 M 830 3.04 0.009 

2.50 M 1662 3.37 0.009 


These results confirm that HS-PG functions as a 
GBM anti-clogging agent. 


DEVELOPMENTAL CHANGES IN THE FACTORS AF- 
FECTING VOLUME FLOW ACROSS THE INTERCEL- 
LULAR CHANNELS OF THE PROXIMAL TUBULE. 
Frederick Kaskel, Adarsh Kumar, Earl Lockhardt, 
Andrew Evan, and Adrian Spitzer. Albert Einstein Col. 
of Med. & Indiana Univ. School of Med., Depts. of 
Pediat. & Anat., Bronx, NY & Indianapolis, Ind. 

The intercellular channels (ICC) may contribute 
substantially to the high hydraulic conductivity of the 
immature proximal tubule (PT). Experiments were done 
in guinea pigs, ranging in age between 1-68 days, to 
assess the changes in the factors affecting volume flow 
across the ICC and to estimate their impact on PT 
reabsorption during this period of development. A servo- 
nulling device was used to measure hydrostatic pressures 
and the method of Viets et al. was used to measure 
protein concentrations. The data were analyzed by least 
square regression. In 11 animals, intratubular hydrosta- 
tic pressure rose from 5.8 to 12.1 (r=.96), peritubular 
hydrostatic pressure from 4.2 to 9.1 (r=.95), and oncotic 
pressure of the peritubular blood from 12.5 to 29.7 
mmHg (r=.90). These changes resulted in an increase in 
the transtubular pressure gradient from 14.0 to 32.7 
mmHg. Concomitantly, the diameter of the zona occlu- 
dens, estimated from microinjections of tracer amounts 
of non-electrolytes of graded molecular weights, was 
found to decrease from 4.5 to 3.5 R (n=21) while the 
length of the ICC, measured on photomicrographs of thin 
sections (15000X), increased from 5 to 8.9 ym (n=16). 
These morphologic changes imply a 5-fold increase in the 
resistance of ICC at comparable rates of flow. Thus, the 
changes in transtubular pressure profile occuring during 
development should result in an increase in the outward- 
ly directed flow while the increase in ICC resistance 
should blunt this effect. These opposite changes may 
contribute to the maintenance of the glomerular-tubular 
balance observed during development. 


@ 20 
EPINEPHRINE INHIBITS POTASSIUM SECRETION IN THE | 
ISOLATED PERFUSED RAT KIDNEY. L Katz, J D'Avella, & 
RA DeFronzo. Yale Univ Sch Med, New Haven, Ct 
Previous studies in man have shown that epineph- 
rine (epi) causes a decrease in urinary potassium 
excretion (Ugy). To determine whether this is a 
direct inhibitory action of epi on the kidney, we 
performed studies using the isolated perfused kid- 
ney of rats maintained on a constant K intake. Dur- 
ing the control (CON) study, rat kidneys (n=17) 
were perfused with standard Krebs-Henseleit buffer 
for 70 min. UV, Cx, GFR, UyaV and urine flow (Y) 
did not change significantly with time (see Table). 
In the experimental (EPI) group (n=18) epi was add- 
ed to the perfusate after 40 min to achieve concen- 
trations (1.8+0.3 ng/ml) observed during physiolog- 
ic stress. Baseline UgV (0.5940.03 yeq/min) and Cy 
(0. 1440.02 ml/min), which had been stable during 
the first 40 min of perfusion, decreased within 10 
min after epi and reached a nadir of 0.2840.03 peq 
/min and 0.0740.01 ml/min (p<0.001) respectively 
after 30 min. Perfusate K conc (4.5940.14 meq/L 
was unchanged following epi. The decrease in UV, 
and Cy occurred without change in GFR, UyaV, of V. 
When propranolol (400 ng/ml) was added at 40 min 
UxV, Cx, and FEx all rose by greater than 70% (p< 
0.005) without change in GFR, V, or UnaV- 


a a nn 

TIME UKV CK GFR UaV 

(min) (ueqhmnin) (ml/min) (ml/min) _ (veg/min) 
CON EPI CON EPI CON EPI _CON EPI 


0-40 -51 59 I3 T14 .54 .50 1.09 .77 
40-50 .49 .49 .12 .12 .56 .54 1.28 .76 
50-60 .48 .30 .12 .07 .54 .46 1.31 .63 
60-70 .47 .28 .12 .07 .48 .46 1.25 .58 
CONCLUSIONS: (1) epinephrine exerts a direct inhib- 
itory effect on renal potassium excretion, and (2) 
in contrast, propranolol stimulates UxV. 


EFFECT OF WATER FLUX (J,) ON POTASSIUM (K) TRANS- 
PORT IN THE ISOLATED PROXIMAL CONVOLUTED TUBULE 
(PCT). James S. Kaufman and Robert J. Hamburger, 
Renal Section, Boston VA Medical Center, Boston, 
Massachusetts. 

We have previously demonstrated both the capac- 
ity to reabsorb and secrete K in the isolated PCT 
of the rabbit. Both reabsorption and secretion 
were decreased by a reduction in perfusion rate, a 
maneuver which led to a decrease in the absolute 
rate of Jy. To further examine the dependence of 
K transport on Jy, we examined the effects of an 
osmotic gradient on J, and K flux (J,). Potassium 
concentrations in perfusate (P) and collected 
fluid (CF) were determined by electron probe mi- 
croanalysis. In 8 PCT, studies were performed 
with the osmolalities of both the bath and P equal 
to 290 mOsm/kg. Then the bath was exchanged for 
one in which the osmolality had been increased to 
320 mOsm/kg by the addition of raffinose and fur- 
ther collections made, In 6 of these tubules ad- 
ditional collections were then made with the 
290 mOsm/kg control bath. In these 6 tubules, con- 
trol J, was 0.6940,15 nl mm! min”! and Jp was 
0.8741.56 pM mm“! min”! not significantly different 
from the recontrol values of 0.6440.12 nl mm™! 
min”! and 1.3520.94 pM mm”! min™!, reflecting the 
stability of the preparation. In the presence of 
the osmotic gradient, there was a significant in- 
crease (p<0.001) in both J, to 1.4640.15 nl mm? 
min`! and J, to 2.5340.94 pM mm} min™?. An in- 
crease in reabsorption was noted in all tubules, 
both in the 5 tubules initially demonstrating net 
reabsorption and the 3 with net secretion. These 
results are consistent with our previous studies 
suggesting the coupling of K reabsorption to water 
flux. 
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INHIBITION OF WATER REABSORPTION IN THE COLLECTING 
TUBULE BY GUANABENZ (G), AN ANTIHYPERTENSIVE DRUG. 
Michael L. Kauker. Univ. Tenn. Ctr. Health Sci., 
Dept. of Pharmacol. Memphis, TN. 

Experiments were designed to examine the site 
and mechanism of tubular action of G, a centrally 
acting antihypertensive drug with marked renal 
effects. In high doses (1.0 mg/kg, i.v.) the drug 
lowered mean blood pressure (BP) from 137245 to 
10844 mm Hg in hypertensive rats. Urine flow 
increased from 2.42+0.34 to 36.5224.52 l/min 
per 100 g b.wt. Urine osmolarity declined 9-fold 
while fractional water excretion was enhanced 13- 
fold, indicating a predominant action of G on the 
tubular reabsorption of water. Tubular fluid 
samples collected from late proximal and early and 
late distal puncture sites indicate that G 
inhibited reabsorption only in the collecting ducts 
(CD). Net fluid transport in the CD declined from 
63.540.9 to 47.144.0 ul/min per 100 g b.wt. Reab- 
sorption, expressed as % of the filtrate reaching 
the CD, fell from 95.1+0.5% to 36.64+7.0% in this 
nephron segment. The excretion of Nat, Kt and 
total solute was significantly augmented by G. 

In lower doses (10 ug/kg), G reduced BP to a 
similar extent but had only a moderate action on 
tubular function. These effects of G are similar 
to those of another antihypertensive drug, 
clonidine (C), with noted exceptions. GFR tended 
to increase rather than decrease after G and 
diuresis was better maintained by G than by C. The 
results suggest that the drug may produce diuresis 
by blocking ADH either at its site of release or 

at its renal receptor site. Enhanced renal prosta- 
glandin production did not mediate the renal 

effect of G as meclofenamate failed to alter the 
G-induced diuresis. 
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CYCLIC AMP (cAMP) METABOLISM IN THE ISOLATED PAP- 
ILLARY COLLECTING TUBULE (PCT) OF HYPOKALEMIC (HK) 
RATS. J. Kim,* S. Summer,* and T. Berl. Dept Med, 
Univ Colo Hith Sci Ctr, Denver, CO. 

In HK, cAMP metabolism is abnormal in whole 
medullary and papillary preparations. Studies in 
isolated medullary thick ascending limb and medul- 
lary collecting tubules have revealed no defect. 
The present study evaluates cAMP metabolism in the 
isolated PCT,of HK rats. In situ incubation of 
PCT with 10M AVP at 300 mOsm/kg H,O in control 
(C) rats increased cAMP content (£m? mm) from 3.64 
1.8 to 17.9+6.4, a 631% increment, but much less 
so in HK tubules from 5.8+2.1 to only 12.3+4.2, a 
112% increment (p<.05). To define the process 
responsible for the failure to normally increase 
cAMP in HK, adenylate cyclase activity (AC) was 
determined. While basal AC was not different, the 
response to maximal stimulating doses of AVP 
(10 M) was markedly depressed in HK tubules as AC 
increased from 35.1+6.9 to 927+221 in C but only 
from 26.9+2.6 to 253+41.5 fm cAMP/30 min/mm, p< 
.02, In contrast, AC response to 10 M NaF was 
not different in PCT of C and HK. While the 
abnormal cAMP content with AVP could be explained 
by abnormal generation, a contribution of altered 
metabolism was sought. cAMP phosphodiesterase 
activity was not significantly different between 
the two groups (C 14,54+1.02, HK 17.25+1.01 fm/ 
min/mm). The results demonstrate that the PCT is 
the site of deranged cAMP metabolism in HK. cAMP 
accumulation in response to AVP is abnormal. This 
is due to a specific impairment in AVP stimulated 
AC. Such an effect of HK may be responsible for 
the defective urinary concentration seen in K 
depletion. 


PEPTIDE ANTAGONISTS INHIBIT VASOPRESSIN IN VIVO 
AND IN VITRO. L. Kinter, G. Sosnowski,* W. Mann,* 
D. Shue,* M. Gross,* F. Brennan,* and V. 
Wiebelhaus. Smith Kline & French Laboratories, 
Philadelphia, Pennsylvania. 

The vasopressin (ADH) analogs, BL-II-71 
(d(CH2]sTyr[Et]VAVP; SK&F 100398) and BL-II-11 
(4[CH2]sTyr[Me]VAVP; SK&F 100501), previously re- 
ported to have in vivo anti~ADH-like activity 
(Sawyer, et al, Science 212: 49, 1981) were evalu- 
ated to characterize the nature of the peptide- 
associated diuresis. 

In saline-loaded hydropenic and ADH-loaded (2 
mU/100 g) rats both peptides (10-25 ug, i.p.) re- 
duced urine osmolality (Uosm) to hypotonic levels 
and accelerated urine flow. In nonloaded hydro- 
penic rats, SK&F 100501, 25 ug, i.p., reduced 
Uosm from > 1600 to 312 mOsm in <2 hrs. These 
studies confirm the potent diuretic potential of 
SK&F 100398 and SK&F 100501. 

The mechanism of peptide-induced diuresis was 
further studied in toad urinary bladder (TB) in 
vitro. Both peptides inhibited ADH-stimulated | 
(2.5x10-°M) H20 flux 50% at 1.6x10-’M and > 90% 
at 6x10-’M peptide. In contrast, up to 100-fold 
excess of SK&F 100501 (5x10-°M) failed to inhibit 
the ADH-associated increase in TB Nat transport 
as measured by short circuit current. We conclude 
that SK&F 100398 and SK&F 100501 cause diuresis 
primarily by antagonizing ADH activity in vivo 
at the renal epithelial level. Furthermore, the 
possibility exists that these and other ADE 
analogs may differentially affect ADH-associated 
epithelial water, Nat and urea movements. 


THE EFFECT OF TEMPERATURE ON GLUTAMIC ACID(GLU) 
TRANSPORT BY BRUSH BORDER VESICLES. Barry B. 
Kirschbaum and Donald E. Oken. Medical Coll. of 
Virginia, Div. of Nephrology, Richmond, Virginia 
The functional properties of membranes may be 
highly dependent on the physical state of membrane 
lipids and proteins. When data relating temperat- 
ure to function are analyzed by Arrhenius plot, 
discontinuities of the slope may correlate with 
gel to liquid crystalline transition of membrane 
lipids. We have measured the influence of temper- 
ature over the range 7-33°C on glu transport uti- 
lizing 14c-g1u in an exchange diffusion assay 
system with rat kidney brush border membranes.A 
maximum rate of transport was found at 30°C. For 
the entire temperature range, a linear relation- 
ship expressed as log V=-3.34x + 13.9 was obtain- 
ed where V = pmoles glu/ mg protein/ 30 sec incu- 
bation and x = reciprocal of absolute temperature 
times 103 (correlation coefficient =-0.93,p<0.01). 
Similar studies, performed with 2 brush border 
enzymes, revealed a linear slope for the ecto- 
enzyme aminopeptidase M. Alkaline phosphatase, 
a more hydrophobic enzyme which may have a homo- 
geneous membrane lipid environment, exhibited a 
discontinuity of slope between 16-17°C. Because 
of the complexity of the brush border membrane, 
these data are not open to simple interpretation. 
Compared to published studies on the transport of 
neutral amino acids and glucose, there exist 
interesting dissimilarities characterizing the 
membrane transport of glu. 
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UREA TRANSPORT IN ISOLATED, PERFUSED CORTICAL THICK 
ASCENDING LIMBS AND PROXIMAL STRAIGHT TUBULES FROM 
RABBITS. M.A. Knepper and G.G. Vurek*, NHLBI, NIH, 
Bethesda, MD 20205 

To investigate possible routes of urea recycling 
in the kidney, we measured net urea fluxes in iso- 
lated, perfused cortical thick ascending limbs 
(CTAL) and proximal straight tubules (PST). Urea 
was measured by an ultramicro modification of the 
diacetyl monoxime method using a specially-designed 
colorimeter. The method is capable of resolving 
differences of 10 pmoles between fluid samples 
containing 0-225 pmoles. 14-C inulin was used as 
a volume marker. Urea fluxes (pmoles/cm/sec) are 
expressed as mean + S.E. (number of experiments). 
Positive values indicate net absorption. 


Perfusate/Bath 

Urea Conc. (mM) CTAL PST 
5/0 0.49 + 0.14 (6) 0.46 + 0.04 (4) 
0/5 -0.41 + 0.05 (5) -0.44 + 0.03 (5) 
5/5 -0.06 + 0.05 (5) 0.10 + 0.07 (4) 


Thus, in both segments, the relationship between 
the flux and the transepithelial concentration 
difference was symmetric about the origin. No net 
transport was detected when bath and perfusate con- 
centrations were equal. Thus, we found no evidence 
for active transport of urea by either segment. 
However, significant passive urea transport occurs. 
Apparent permeabilities (x 10-5 cm/sec) calculated 
from the undirectional fluxes were: CTAL, 2.0 + 
0.5; PST, 1.5 + 0.1. The adjacent locations of 
these segments in the cortical medullary rays 

could facilitate transfer of urea down a concen- 
tration gradient from CTAL to PST allowing urea 
recycling in Henle’s loops. 


MARKED ATTENUATION OF NATRIURESIS FOLLOWING CENTRAL 
VOLUME EXPANSION (CVE) AT NIGHT. G. Gopal Krishna* 
and Gabriel M. Danovitch. Division of Nephrology, 
UCLA School of Medicine, Los Angeles, CA. 

The renal response to CVE induced by 4 hours of 
head-out water immersion (WI) was examined in 10 
normal, salt-replete subjects. Each subject was 
studied during the day (0900-1300) and during the 
night (0000-0400). Each study was preceded and 
followed by a control hour. Nocturnal control 
studies were also performed with the subjects 
seated, non-immersed, from 2300 to 0500. In the 
prestudy hour, UyaV (mean + SE) was 145 + 24 wEq/ 
min during the day (D) and 120 + 14 yEa/min at 
night (N). Results from the immersion hours are 
shown below. 


Hours of WI 5 1 N D 4 N 

UyąaY uEa/min 244 210 
+ E 37 31 20 
Ugy pEg/min 110 80 50 
+ SE 15 7 1 3 
V ml/min 7.4 4.1 5.6/5.4 4.9/5.5 6.1 
+ SE 0.8 0.340.6 0.8/0.4 0.510.4 0.3 


Hence, during the first 2 hours of nocturnal WI 
Una¥ did not significantly increase and was not 
different from control studies. GFR did not dif- 
fer between the groups and was unchanged during WI. 
During nocturnal WI, levels of PRA fell sianifi- 
cantly from 1.7 + 0.6 ng/ml/hr to 0.2 + 0.1 na/ml/ 
hr. Thus, WI-induced CVE, which produced a marked 
natriuresis during the day, produced a markedly 
attenuated natriuresis at night. We conclude that 
in addition to well described diurnal variations 
in electrolyte excretion, there are diurnal varia- 
tions in the responsivity of volume regulatory 
mechanisms. 
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MICROELECTRODE STUDY OF RABBIT CORTICAL COLLECTING 
TUBULES: PROPERTIES OF THE APICAL MEMBRANE. 

B. Koeppen and G. Giebisch. Yale Univ., Dept. of 
Physiol., New Haven, CT. 

Cortical collecting tubules were perfused in 
vitro, and the basolateral membrane voltage (Vp 1) 
measured with microelectrodes as described pre- 
viously (Fed. Proc. 40: 356, 1981). The ratio of 
apical to basolateral membrane resistance (Ra/Rp1) 
was calculated by cable analysis. Raising luminal 
[Kt] from 5-50mM (KCl replacing NaCl) increased 
the transepithelial voltage (Vr) from -29.344.6 to 
-33.014.5 mV, depolarized Vp] from -96.644.0 to 
~60.4+4.1 mV, and decreased Ra/Rp1 from 1,434.43 
to 1.00+,32 (n=13). Luminal amiloride (1075M) de- 
polarized Vy and Vp, from -27.1+5.1 to +4,8+1.5 
and from -104.54+3.9 to -83.64+3.1 mV respectively, 
while Ra/Rbl increased from 0.694.18 to 1.92+.82 
(n=14). Amiloride did not alter the effect of lum- 
inal Kt, with Vp, depolarizing 34.041.6 mV (n=6). 
Bat2 (1-5mM) decreased Vp from -27.344,0 to -25.5+ 
3.9 mV, depolarized Vp] from -97.7+4.3 to -67.6+ 
5.3 mV, and increased Ra/Rb1l from 1.064.24 to 
10.93+3.05 (n=16). Bat? reduced the effect of lum- 
inal Kt with Vp] depolarizing only 5,842.7 mV 
(n=5). The combined effect of Bat2 and amiloride 
was to depolarize Vr and Vbl from -31.545.9 to 
+2.5+2.7 and from -102.0+4.0 to -59.246.3 mV re- 
spectively, while increasing Rg/Rpi from 1.00+.26 
to 61.64+16.56 (n=13). The effects of Bat? and 
amiloride were reversible. 

Taken together the results were consistent with 
the existence of separate conductive pathways for 
Nat and K+ in the apical membrane of the cortical 
collecting tubule. Also, these ions appear to con- 
stitute the major fraction of the apical membrane 
conductance. 


SODIUM METABOLISM IN THE GROWING PIGLET. Helen 
Lietz,* Elda Simpson,* Eddie S. Moore, and Bruce 
Kaiser*. Michae] Reese Hosp. & Med. Ctr., Univ. 
of Chicago, Dept. of Pediatrics, Chicago, IL 60616. 
Studies have shown that growing animals ex- 
posed to a high sodium intake retain Na in excess 
of that needed for growth. We have studied the in- 
fluence of high NaCl intake on kidney function and 
body composition in growing piglets. Group 1 (GI) 
received a formula providing 2-3 mEq Na/kg/day 
{normal Na diet). Group 2 (G2) received the same 
formula with an additional 20 mEq/kg/day (high Na 
diet). Some piglets in each group were used for 
kidney function determinations (Gla, n=5 and G2a, 
n=5) and others were used for tissue and bone anal- 
ysis (G!b n=7 and G2b n=7). Kidney function, GFR 
(Gla 0.32 + 0.13, G2a 0.38 + 0.12 ml/min/gm kidney, 
p=ns), FENa (Gla 1.10 + 0.45, G2a 0.82 + 0.12, p= 
ns) and NakATPase (Gla 1.23 + 0.39, G2a 1.23 + 
0.36 m moles Pi/gm kidney/30 min, p=ns) was equal 
in the two groups. However, serum aldosterone con~ 
centration was lower in G2 (GI 33.7 + 9.0, G2 21.1 
+ 9.4 ng/dl, p<.05). Tissue analysis showed that 
Na content did not change with high Na intake in 
either the liver (GI b 0.13 + 0.02, G2b 0.11 + 0.03 
mEq/g FFDW, p=ns) or muscle (GIb 0.84 +°0.033, G2b 
0.096 + 0.027 mEq/g FFDW, p=ns). However, there 
was a signficant increase in bone Na in the high 
Na group (Gib 0.150 + 0.018; G2b 0.164 + 0.016 mEq 
Na/g wet wt, p<0.05) with a concomitant loss in 
bone water (GIb 41.8 + 6.1, G2b 37.6 + 5.3% H20, 
p<0.025). tn addition, in 4 animals from each 
group the exchangeable “*Na space showed a corre- 
sponding decrease (Gib 52.5 + 0.8, G2b 48.0 + 1.5%, 
p<0.02). Bone metabolism seems to be the major 
factor in a growing animal's ability to adjust to 
a high Na intake. 
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PROSTAGLANDINS MAY MEDIATE THE CHLORIDE 
CONCENTRATION GRADIENT ACROSS DOMES FROM 
MDCK CELLS. M.D. Lifschitz, Univ. of Tx. Hlth. Sci. Ctr. 
and VA Hospital, San Antonio, Tx. 

The MDCK cell line (from dog kidney) and LLC-PK1 
cell line (from pig kidney) have been used to characterize 
transepithelial transport in isolated culture. Both of these 
cell lines can be maintained in continuous culture and form 
domes which represent fluid actively transported from 
luminal to contraluminal surface. Micropipettes with tip 
diameters of 4-10u were used to collect fluid from the 
domes for microanalysis. The fluid in domes from LLC- 
PK cells was isotonic with the culture medium and no Cl 
gradient between domes and medium was present. Fluid 
from domes formed by MDCK cells was also isotonic with 
respect to Na and K, but there was a persistent Cl concen- 
tration gradient (medium >dome by 24 mEq/L) (p<0.001). 
This Cl gradient was eliminated by 10-5M ouabain over 5 
hours. To evaluate prostaglandin (PG) production by these 
two cell lines culture medium was analyzed for PGE. 
After 60 minutes LLC-PKy cells released no measurable 
PG while MDCK cells released 1-3 ng PG/ml medium. PG 
production was augmented (>300%) in MDCK cells by add- 
ing arachidonic acid to the medium, by a high medium 
[Ca] or by addition of the calcium ionophore A23187. 
These maneuvers were without effect in LLC-PK, cells. 
To evaluate the possibility that PGs might be responsible 
for the Cl gradient across MDCK celis indomethacin 
10-5M was added. There was a decrease in Cl gradient 
from control (21 mEq/L) to 9 mEq/L at 3 hours and 7 
mEq/L at 5 hours (p <0.005). Thus, LLC-PK4 cells neither 
produce PGs nor generate a Cl gradient while MDCK cells 
do both. These findings, taken together with the observa- 
tion that indomethacin diminished the Cl gradient across 
MDCK cells, suggest that this Cl gradient may be, in part, 
PG mediated. 


@ 63 
EFFECT OF QUINIDINE AND OUABAIN ON INTRACELLULAR 


CALCIUM (ača) AND SODIUM (aĝa) ION ACTIVITIES IN 
ISOLATED PERFUSED PROXIMAL TUBULES OF NECTURUS 
KIDNEY. M. Lorenzen*, Chin 0. Lee* and Erich E. 
Windhager. Cornell University Medical College, 
Department of Physiology, N.Y.C., N.Y. 10021 

It has been postulated that quinidine inhibits 
epithelial Na transport by increasing af, and that 
this increase reduces the luminal permeability to 
Pya- In contrast, ouabain inhibits Na-transport 
by direct inhibition of the Na pump, thus raising 
afjla and aa, where the rise in aj, is thought to 
be due to diminished Na-Ca exchange. To test 
these hypotheses, ad, and aĝa were measured (dif- 
ferent tubules) with Ca- and Na-selective micro- 
electrodes. Ca-calibration solutions were made 
using Schwarzenbach's constant. Basolateral mem- 
brane potentials (Vp 1) were measured simultaneously 
with conventional microelectrodes. Addition of 
1074M quinidine to the bath increased ad, from a 
control value of 66 4 12 to 650 4 40 nM (SEM; n=7; 
p <0.001) whereas ah, decreased from 15.1 + 1.2 
to 11.8 + 0.8 mM (n=8; p <0.003). Vp] fell from 
-48.5 + 3.0 to -43.9 + 3.0 mV (n=15; p <0.002). 
Addition of 1074M ouabain to the bath increased 
ata from 12.3 + 0.6 to 73.1 4 6.1 mM (n=7; po 
0.005) and decreased Vp] from -52.6 + 1.8 to 
-19.4 + 2.7 mV (n=7; p<0.005). In 2 tubules, 
ab, increased from 49 to 600 and from 60 to 660 nM 
while Vp] fell from -50 to -17 and -54 to -25 mV. 
These data support the hypotheses outlined above. 
They also suggest that there is either no inhib- 
itory effect of quinidine on the Na pump but only 
on luminal Pya or that degree of reduction in lu- 
minal Pya exceeds that of the activity of the Na 


pump. 


@ 38 
SCREENING INDICATES THAT ANTIBODIES TO THE 
Na*-DEPENDENT L-ALANINE TRANSPORT SYSTEM 
CAN BE PRODUCED BY HYBRIDOMAS. Richard D. 
Mamelok, Dorothy Liu* and Solomon Tse.* Stanford 
Univ., Dept. of Medicine, Stanford, California. 
Monoclonal antibodies have been useful to label 
and purify membrane-bound structures. We are attempt- 
ing to make monoclonal antibodies which interact with 
the L-ala transport system of the proximal tubule. Brush 
border membranes, prepared from rabbit renal cortices, 
were suspended in 0.9% (w/v) NaCl. BALB/c mice were 
twice inoculated IP at weekly intervals with NaCl or 
with brush borders containing 1, 3 or 5 mg protein. 
Serum from mice injected with 5 mg of protein abolished 
Na -dependent L-ala uptake, whereas this transport act- 
ivity was not inhibited by serum from control mice. 
Because this inhibition was probably caused by antibodies 
directed against the transport system for L-ala, we 
attempted to make hybridomas productive of inhibitory 
antibodies. BALB/c mice were inoculated with brush 
borders 3 times at weekly intervals. Then splenic cells 
were fused with 10 P3/X 63/Ag 8.653 mouse myeloma 
cells. Media used to support growth of, hybridomas were 
screened for their ability to inhibit Na -dependent L-ala 
transport. Brush border vesicles were incubated in the 
presence of 0.33mM L-ala and an initial gradient of 
either 73mM Na or K. In the presence of culture 
media which had not been in contact with hybridomas 
Na -dependent L-ala uptake was 46 pmoles/10s/mg pro- 
tein. In contrast, media from some, but not all, cultures 
totally inhibited Na -dependent L-ala transport. The 
data suggest that the transport system for L-ala of the 
rabbit's proximal tubule is antigenic in the mouse and 
that antibodies to this transport system can be produced 
by hybridomas. The monoclonal antibodies produced by 
these hybridomas should be useful probes and purifying 
agents for the L-ala transport system. 
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ELECTRICAL EFFECTS OF POTASSIUM AND BICARBONATE ON 
PROXIMAL TUBULE CELLS OF NECTURUS: INTRACELLULAR 
K AFFECTS K CONDUCTANCE. Y. Matsumura*, W.B. 
Guggino, and G. Giebisch, (Intr. by A.S. Kliger), 
Dept. of Physiology, Yale Univ. New Haven, CT 
06510 _ 

The relative contributions of K and HCO3 to the 
peritubular membrane potential of proximal tubule 
cells of the doubly-perfused Necturus kidney were 
examined by stepwise concentration changes of K 
and HC03 using conventional microelectrodes. 
Apparent transference numbers t,, HCO}, were cal- 
culated from changes in basolateral membrane po- 
tentials after alterations in K_ from 1 to 10 mM 
and in HCO} from 1 to 50 mM (pH°constant). Intra- 
cellular K (K-selective microelectrodes) in 
control perfusions was 68+2 mM and tye 0.39+0.03. 
Reducing cellular K to 45+3 mM by perfusion with 
1 mM K reduced t, to 0.03+0.01. t, was sharply 
reduced to 0.03+0.01 by 4 mM Ba but the baso- 
lateral membrane potential depolagized by only 5+ 
2mV. Perfusion with SITS (5x 10 M) for 1 hr. in- 
creased t, significantly to 0.51+0.04. Consis- 
tent with an increased t, with SITS, application 
of Ba in the presence of SITS resulted in a lar- 
ger depolarization of basolateral cell membrane 

otential by 21+3 mV. In control perfusions, 

HCO} was 0.50+ 0.04, and dropped sharply to 0.12+ 
0.02 after perfusion with SITS. Finally, perfu- 
sion with 4 mM Ba increased “HCO3 to 0.78+0.06. 
Conclusions:1. Intracellular K plays a role in 
the regulation of basolateral K conductance. 

A fall in intracellular K following reduced peri- 
tubular Na/K exchange could limit K loss. 2. K 
and HCO3 conductances vary reciprocally and their 
diffusion potentials contribute to the generation 
of the basolateral membrane potential. 
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CYTOSOLIC FREE CA IN RABBIT PROXIMAL TUBULES. Lazaro J. 
Mandel and Elizabeth Murphy. Physiology Department, 
Duke Univ. Med. Centr., Durham, NC 27710 

Cytosolic free Ca levels were measured in isolated 
rabbit proximal kidney tubules using the null-point 
method of Murphy, et al. (J. Biol. Chem. 255: 6600, 
1980). Arsenazo III was used to monitor the uptake of 
extracellular Ca into intracellular organelles following 
disruption of cellular membranes by digitonin. The null 
point is the extracellular Ca concentration at which no 
net uptake(or release) occurs after digitonin addition. 
At this point, the extracellular and intracellular free 
Ca concentrations must be equal and, thus, the null 
point measures the cytosolic free Ca level. Tubules 
were bathed in a modified Ca-free bathing medium 
containing (mM) :NaC1(105), NaHCO, (25), NaH PO, (4) , 
KC1(5), M, (1), D-glucose (5), lactate(4), alánire(1), 
butyrate(1), ` Dextran(.6%), MOPS(10), and Arsenazo III 
(25 AM). Control values of cytosolic free Ca averaged 
0.45+0.09 4M (mean +SEM;n=13),. Addition of 1pM A23187, 
an agent that releases Ca from intracellular stores, 
caused an 8&-fold increase in the null point. Mitochon- 
drial Ca content was determined by comparing the Ca 
released by uncoupler(4pM FOCP), 5pM A23187 and 3M 
ruthenium red. All three compounds elicited the same Ca 
release. Of the total cell Ca of 13.4+1.9 nmol/mg 
protein, 80% was found to be mitochondrial. Similarly, 
when tubules were loaded with Ca to levels of 27.0+5.7 
rmol/mg protein by cold incubation with 2.3 mM Ca, 77% 
of the Ca was found to be sequestered in the mitochon- 
dria. These results suggest that the mitochondria play 
an important role in the regulation of the cytosolic 
free Ca levels in mammalian proximal kidney tubules. 


@ 42 
ACUTE ALDOSTERONE-DEPENDENT INCREASES IN RABBIT 
CORTICAL COLLECTING TUBULE (CCT) CITRATE SYNTHASE 
(CS) ACTIVITY ARE NOT SENSITIVE TO AMILORIDE. 
Diana Marver and Kevin J. Petty*. UTHSCD, Depts. 
of Int. Medicine and Biochemistry, Dallas, Texas. 
Based on studies in the toad bladder and rat 
kidney, the mitochondrial enzyme, CS, has been 
used as a biochemical marker for aldosterone 
(aldo) target sites along the rabbit nephron. Our 
previous results indicated that adrenalectomy 
(adx) reduced CCT CS act. from 7.1 (normals) to 
3.2 mol citrate/kg dry wt/hr, and that aldo (10 
vg/kg) increased CS to normal values by 1.5 hrs 
after administration to adx rabbits. Furthermore, 
CCT Nak ATPase act. was also reduced after adx, 
and aldo increased this act. to normal levels at 3 
hrs but not at 1.5 hrs after injection. The rise 
in Nak ATPase was abrogated by amiloride, a di- 
uretic which blocks luminal Na entry in the CCT. 
Thus, the aldo-dependent increase in CCT Nak 
ATPase appeared to be secondary to an increased 
luminal entry of Na. To help differentiate between 
those proteins which are directly induced by aldo 
vs those which are secondarily stimulated by this 
steroid, the present studies test whether the aldo 
dependent increases in CCT CS act. are amiloride- 
sensitive. Adx rabbits were injected + amiloride 
(5 mg/kg total dose), starting 30 min, before aldo 
(10 »g/kg) and were sacrificed 3 hrs post steroid. 
n = 4-6 tubules (44-48 assays). Act. = mol/kg/hr. 
CS Act. (-) amiloride CS Act. (+) amiloride 
17.9 + 1.6 16.3 + 1.0 p=N.S. 
Thus it appears that unlike NaK ATPase, acute 
aldo-dependent increases in CCT CS act. are insen- 
sitive to amiloride and luminal Na entry. This 
supports the contention that CS may represent one 
of the proteins directly induced by aldosterone. 
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RENAL ORGANIC BASE TRANSPORT: PROCAINAMIDE 
SECRETION BY PROXIMAL STRAIGHT TUBULES IN VITRO. 
T.D. McKinney and K.V. Speeg, Jr.* V.A. Med. Center 
and Vanderbilt University School of Medicine, 
Nashville, Tennessee. 

Organic base transport by isolated perfused 
renal tubules has received little attention. 
Procainamide (P) is an organic base and commonly 
prescribed drug that is eliminated largely by 
renal tubular secretion. These studies evaluated 
P transport by rabbit proximal straight tubules 
perfused in vitro. 3H-labelled P added to the 
bath was actively secreted into the lumen and 
reached concentrations up to 16 times those in the 
bath. Secretion was characteristic of carrier 
mediated transport with an apparent Km of 968 x 
10-6M and Vmax of 699 fmol mm=! min-l. The rate 
of secretion at 25°C was 41% of that at 37.5°. 
Ouabain (10-5M) reduced secretion by 85%. When 
added to the bath the organic bases quinidine, 
cimetidine, non-radioactive P, and n-acety] 
procainamide inhibited P secretion in a dose-re- 
lated fashion. Quinidine and cimetidine were the 
most effective inhibitors and were equal in 
potency. In a concentration of 1073M they 
reduced secretion by 79%. When analyzed in terms 
of Michaelis-Menton kinetics the inhibition of P 
secretion by cimetidine was of a competitive 
nature. Probenecid (10-6-10-4M) had no effect on 
P secretion. We conclude that 1) P is actively 
secreted by these tubules, 2) secretion occurs via 
an organic base transport pathway, and 3) other 
basic drugs compete for this pathway and this 
could lead to adverse drug-drug interactions. 


PERMEABILITIES TO Nat AND UREA IN TOAD BLADDER: ONE 
OR TWO CHANNELS? M.M. Millard* and M.A. Hardy. 
University of Miami School of Medicine, Department 
of Medicine, Division of Nephrology, Miami, Florida. 

Amiloride blocks ADH-stimulated urea permeabil- 
ity (Pu) in toad bladders (Eggena and Gibas, Proc. 
Soc. Exp. Biol. 167: 55, 1981). Since amiloride is 
regarded as a specific inhibitor of Nat permeabil- 
ity, this result raises the possibility that urea 
and Nat traverse the apical membrane through a com- 
mon channel. This hypothesis was examined by 
studying the effect of apical Lanthanum (La3*, 1.5 
mM), a known stimulator of short-circuit current 
(Isc), on ADH-stimulated Pu. Also assessed were 
the effects of La?” on ADH-stimulated water flow 
(Jv) and Urea-linked Jv (cf. Eggena and Gibas, 
1981). The results were: 


-La3t+ = +,a3+ n 


P 
Isc (pA. cm2) 71t 123ł11 11 <.0005 
Pu (em-sec7lx107) 139+ 4146 10 <.0005 
U-Jv” (1+ cm 2h~1) 7et6 = 235 12  <.0005 
Jv (ul*cm 2h }) 7133 77%6 7 >.2 


While Lat potentiated Nat transport by 73% and did 
not modify Jv, it inhibited both Pu and U-Jv by 
70%. This result is consistent with blockage of 
specific urea channels. It is concluded that 
apical Lat dissociates the effect of ADH on the 
permeabilities to Nat, urea, and H20, showing that 
three different channels are operative. The chan- 
nels to urea and Nat may share similar properties: 
(1) sensitivity to amiloride, and (2) since La3+ 
displaces membrane-bound Ca2+, regulation by apical 
Ca2t, 


*U-Jv = Urea-linked volume flow 
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SODIUM DEPENDENT SUGAR TRANSPORT IN BRUSH BORDER 
MEMBRANE (BBM) VESICLES FROM A CULTURED PORCINE 
KIDNEY CELL LINE (LLC PKj). A. Moran*, R.J. Turner 
and J.S. Handler. NHLBI, LKEM, NIH, Bethesda, Md. 
BBM vesicles were prepared from LLC-PK; cells 
using a calcium precipitation technique. In the 
final vesicle fraction BBM enzyme markers were 
enriched over 10 times relative to non-BBM markers. 
The accumulation of the non-metabolized glucose 
analog alpha-methyl-D-glucoside (AMG) in this pre- 
paration was osmotically dependent indicating up- 
take rather than binding of the sugar. Under ini- 
tial 100 mM sodium gradient conditions AMG uptake 
exhibited a transient "overshoot" of intravesicular 
sugar concentration above its equilibrium value. 
This well known overshoot phenomenon provides 
strong evidence for the existence of a sodium cou- 
pled sugar transport system. The specificity of 
this transporter for various monosaccarides closely 
resembles that found in mammalian kidney BBM, e.g., 
AMG, glucose and galactose apparently share the 
transporter while 2-deoxy-D-glucose, mannose and 
fructose do not. AMG (1 mM) uptake is markedly in- 
hibited by phlorizin (50% at 10 uM), while phloretin 
is without effect even at 100 uM. The affinity of 
the sodium dependent component of AMG flux corres- 
ponds well to that found in proximal tubule BBM 
vesicles (Kp = 1 mM at 100 mM NaCl and 28°C), but 
the LLC~PK, transporter apparently has a much lower 
capacity (Vmax * 10 nmole/min/mg protein). Measure- 
ment of AMG uptake as a function of sodium concen- 
tration indicates a Na:AMG stoichiometry greater 
than 1. The system described allows detailed 
kinetic measurements of the sodium dependent sugar 
transporter of an easily manipulated homogeneous 
population of cells grown in culture. 


BEHAVIOR OF AGGREGATE-CARRYING MEMBRANES (ACM)WITH 
ADH WASHOUT IN TOAD BLADDER, Jacqueline Muller* and 
William A. Kachadorian. Membrane Research Lab., 
Renal Service, USPHS Hosp., Staten Island, NY. 
ADH-induced intramembrane particle aggregates 
(probable sites for water flow) appear in the lumi- 
nal membrane of granular cells consequent to fusion 
of cytoplasmic ACM structures. During ADH stimula- 
tion continuity persists between ACM and luminal 
membrane (fusion sites) and ACM remain as deep in- 
vaginations. During hormone washout aggregates and 
fusion sites disappear from the luminal membrane. 
We recently found that during washout ACM struc- 
tures detach from the luminal membrane and may 
thereafter be processed by lysosomes. In the pre- 
sent studies bladders were treated with colchicine 
or cytochalasin B(CB) during ADH stimulation in the 
absence of an osmotic gradient and then washed of 
hormone for 15 min in the presence of a gradient. 
ACM detachment and aggregate disappearance from 
the luminal membrane were not affected by colchi- 
cine. Thus, in contrast to their active role dur- 
ing onset, microtubules appear not to influence 
ADH offset. ACM detachment was, however, signifi- 
cantly slowed by CB, suggesting that the detachment 
process depends on microfilaments. We confirmed the 
delayed return of water permeability to normal low 
levels during washout in CB-treated bladders and 
found that aggregates are slightly more numerous in 
these bladders compared to controls (33+11 vs 8+2 
/235ym°). However, compared to the number present 
during full stimulation (~500/235um2) , aggregates 
were reduced almost identically in CB and control 
bladders. Therefore, the continued presence of some 
aggregates in CB-treated bladders is probably a 
consequence of the prolonged continuity of ACM with 
the luminal membrane. 


@ 33 
APICAL CELL MEMBRANE K CONDUCTANCE PROPERTIES OF 
THE CORTICAL COLLECTING TUBULE: INFLUENCE OF Ba 
AND Cs. Roger G. O'Neil* (Intr. by Steven C. 
Hebert). Univ. of Texas Medical School, Dept. of 
Physiology and Cell Biology, Houston, Texas. 
Isolated rabbit cortical collecting tubules 
were perfused and bathed at 37 C in a K-containing 
NaCl Ringer's solution and the effect of luminal 
addition of Ba (0.1 to 5 mM) and Cs (10 mM) ona 
previously identified apical cell membrane K con- 
ductance (Fed. Proc., 38:1121, 1979) was evaluated. 
With the luminal addition of 5 mM Ba, the Vte 
hyperpolarized slightly from -9.9 mV to -12.1 mV 
and the Gte decreased from 16.1 mS cm-2 to 9.0 mS 
em72 (N=11, note: Ssohm-l). A qualitatively 
similar result was obtained with Cs. The magni- 
tude of the decrease in conductance was highly 
voltage-dependent, being maximum upon passage of 
positive transepithelial current pulses (lumen 
positive voltages), and decreasing in a voltage- 
dependent fashion with negative current pulses. 
In the absence of Ba, elevation of K from 5 to 50 
mM in the lumen caused the Vte to hyperpolarize by 
-9.8 + 1.7 mV (N=11) and the Gte to increase by 
12.2 + 1.3 ms cm2 (N=11), whereas in the presence 
of Ba (5 mM) the Vte hyperpolarized by only -5.6 
+ 1.1 mV and the Gte increased by only 2.4 + 2.8 
mS em~2, In addition, Ba did not influence the 
amiloride-sensitive luminal Na conductance. 
Furthermore, the effects of Ba and K appeared to 
be localized at the luminal border as addition of 
Ba or elevation of K in the paritubular bath had 
relatively minor effects on Vte and Gte. It is 
concluded that the cortical collecting tubule of 
the rabbit possesses a major apical ceil membrane 
K conductance which can be blocked by Ba and Cs 
in a voltage-dependent manner. 
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INTRINSIC RENAL ADAPTATION TO Kt DEPLETION. 

D. B. Ornt* and R.L. Tannen. University of Michi- 
gan, Ann Arbor, Michigan. 

Renal K conservation occurs within 3 days of K 
deprivation by a mechanism independent of mineralo- 
corticoids, Na and anion excretion. To test 
whether this conservation is an intrinsic adapta- 
tion to K depletion, isolated kidneys from rats 
fed either control (.1 mmol/g KCI) or K-free diet 
for 72 to 96 hours, were perfused for 90 min. with 
a perfusate K of 3.5 mEq/l. Both absolute (.28 + 
.03 vs .78 + .12 UEg/min, p<.01) and fractional 
(.14 + .02 vs .45 + .06, p<.001) excretion of K 
were Tower with kidneys from rats fed a K-free 
diet. These differences in Kt excretion were not 
explained by changes in GFR, urine flow rate, Na 
or Cl excretion. Renal tissue K in both the per- 
fused and the non-perfused kidneys from K~free rats 
was not different from controls (perfused 262 +7 
vs 263 + 4 uEq/g dry wt; non-perfused 262 + 5 Vs 
268 + 7 uEq/g dry wt). Suppression of Kt Secre- 
tion by amiloride (10-4M) indicated that as in 
vivo secretion accounts for 90% of Kt excretion by 
the perfused kidney and that Kt secretion is re- 
duced in K+ free kidneys. Further studies of 
kidneys from ADX rats receiving aldosterone and 
dexamethasone replacement and fed either a control 
or K-free diet revealed significantly lower absol- 
ute (.18 + .02 vs .71 + .11 wEq/min, p<.01) and 
fractional (.12 + .01 vs .49 + .05, p<.001) K 
excretion in the K-free kidneys. Renal tissue K 
did not differ in either the perfused or non- 
perfused kidneys. Thus, K conservation is an in- 
trinsic renal adaptive process which occurs within 
72 hours of K deprivation. This ability to con- 
serve K is not dependent on a fall in mineralocor- 
ticoid levels or detectable decreases in renal 
tissue K. 
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ROLE OF CAtt IN MODULATION OF TIGHT JUNCTION PERME- 
ABILITY IN A LEAKY EPITHELIUM. C.E. Palant,* M.E. 
Duffey,* B.K. Mookerjee and C.J. Bentzel. Dept. 

of Medicine & Physiology, VA Medical Center and 
SUNY/Buffalo, Buffalo, New York. 

Tight junction (TJ) permeability in the Nectur- 
us gallbladder undergoes rapid, reversible changes 
following stimulation by cyclic nucleotides and 
cytokinins. The electrophysiological changes in- 
duced by these agents are correlated with increas- 
ed complexity in the meshwork of intramembranous 
TJ strands as revealed by freeze fracture electron- 
microscopy. This supports the hypothesis that TJ 
permeability is regulated by the epithelial cell. 
This regulation requires physiological concentra- 
tions of Catt, since epithelia bathed in Catt- 
free-EGTA solutions show a net decrease in trans- 
epithelial resistance (Rt) and a profound disor- 
ganization of TJ strands. To explore the role of 
intracellular catt, responses to the calcium iono- 
phore A23817 were studied. Gallbladders were 
bathed in amphibian Ringers (Ca** 1.8 mM), mounted 
mucosal side up in an Ussing chamber and baseline 
Rt and spontaneous potential difference (PD) were 
recorded. A23817 added to the mucosal side (1.9x 
1079M to 6.8 x 10-9M) resulted in reversible in- 
crements in Rt of up to 34%. Spontaneous PD 
increments (mucosal surface more electrically nega- 
tive) correlated well with increases in Rt. NaCl 
dilution potentials were decreased by 17% at peak 
response, but recovery was incomplete. Morphomet- 
ric analysis of freeze fracture replicas revealed 
significant increases in the number of TJ strands 
and junctional depth when compared to controls. 
Conclusion: Cytosol Catt concentration may medi- 
ate regulation of TJ permeability by epithelial 
cells. 


EFFECTS OF PROTONATION OF A FUNCTIONAL GROUP ON 
THE SODIUM CHANNEL. Chun Sik Park* and Darrell D. 
FANESTIL. University of California, San Diego, 
Division of Nephrology, La Jolla, California. 

We studied the effects of pH on Nat transport 
(measured as the short-circuit current or SCC) to 
obtain insights regarding the function of any 
titratable group on the Na*-channel in a model 
high-resistance epithelium, in the urinary bladder 
of the toad. With serosal pH held constant at 
pH 7.3, SCC increased >50% as mucosal pH was 
lowered step-wise from pH 8.3 to pH 5.3. The 
apparent pKa for this increase in SCC was ~6.8. 
Protonation produced the following findings: 

(1) the increase in SCC occurred only when mucosal 
[Nat] was 215mM; (2) analysis of the.dependence 
of SCC on mucosal [Nat] by the method of Eadie- 
Hofstee converted the linear plot found at higher 
pHs to a concave curvilinear form, consistent with 
protonation lowering the affinity but increasing 
the conduction for Nat of the functioning Nat- 
channels; (3) the Hill coefficient was unchanged 
at 1.0; (4) the concentrations of amiloride and 
triaminopyridimide (TAP) required to produce 50% 
inhibition of SCC were reduced; (5) inhibition of 
SCC by amiloride changed from an apparent competi- 
tive nature to a pattern of mixed inhibition; (6) 
the stimulatory action of vasopressin on SCC was 
potentiated and sustained, whereas the effect 

on water flow was inhibited. These findinas should 
assist in the identification of the functional 
chemical group(s) on the Nat-channel. 
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ALBUMIN(ALB) ABSORPTION BY ISOLATED PERFUS- 
ED PROXIMAL TUBULES(PCT) OF THE RABBIT, 

C.H, Park* and T. Maack. Cornell Univ. Med. Coll, 
Dept, of Physiol., New York, NY. 

To study quantitative aspects of tubular absorption 
of ALB we determined PCT absorption rates(T) of ALB 
at near physiological and very high ultrafiltrate [ALB] . 
Crystalline bovine ALB was labeled with 3H by reduct- 
ive methylation(Tack et al., J. Biol. Chem, 255:8842, 
1980) to very high specific activity(250 Ci/mMol), No 
chromatographic difference could be detected between 
3H3C-ALB and unlabeled ALB, Binding of ALB to glass 
was prevented by siliconizing and pre-coating with pro- 
tein all glass micropipettes. PCT of the rabbit were 
perfused with ultrafiltrate of bath solution containing 
[ALB] ranging from 1, 2 ug/ml to 20 mg/ml, 4c-inulin 
was used as a marker of volume reabsorption(Jy). 
Perfusion rate was Il, #0,5 nl/min and Jy=0, 94¢0, ll 
nl/min- mm(n=17 tubules), Tubular absorption of ALB 
obeyed saturation kinetics with Tm being attained at 
perfusate [ALB] above 2 mg/ml or perfused loads above 
25 ng/min, Below Tm PCT absorbed a constant but 
low fraction of the ALB load(9, 9¢1, 5% of load/mm 
tubule, n=15), Iodoacetate added to the bath(4mM) in - 
hibited Jy by 54, 4+9, 8%(p<0, 001, n=ll) and TALB by 
92, 4+4, 0%(p<0, 001, n11). Results demonstrate that 
tubular absorption of ALB is an energy-dependent 
process of high capacity and low affinity, Thus, albu- 
minuria may occur much before the Tm of ALB is 
reached, 


19-NOR-DEOXYCORTICOSTERONE (19-NOR-DOC): A POTENT 

MINERALOCORTICOID (MC) PRODUCED DURING ADRENAL RE- 
GENERATION. R.D.Perrone, H.H.Bengele, S.L.Dale, J 
C.Melby, E.A.Alexander. Thorndike Mem.Lab., Renal 

Section, Boston City Hospital, Depts. Med. & Phys. 
Boston Univ. Med. School, Boston, Mass. 

For several days after adrenal enucleation (AE) 
rats have an impaired ability to excrete a Na load 
because of an unknown MC. After AE the regenerat- 
ing adrenal gland produces 19-OH-DOC and a proba- 
ble metabolite, 19-NOR-DOC, has been isolated from 
urine. We have previously demonstrated in vitro 
that 19-NOR-DOC has potent MC activity. This 
study was designed to test the in vivo MC activity 
of these compounds using aldosterone (A) as a 
reference. In adrenalectomized glucocorticoid- 
replete, lightly anesthetized rats, successive 
clearance periods were obtained, 2 before and 9 
after the test MC or diluent (D) was infused (10 
ug/Kg body weight). Electrolyte excretion was 
corrected for baseline values. The means + SE of 
these differences for the 5 animals in each group 
are given below. 


AUyaV (uEq/min) AUyV(uEq/min GFR(mL/min) 
D .83 = 0.2 -.91 40.1 3.1 È 0.2 
A -.71 t 0,284 46 t 0.23°d3,4 t ọ,1acd 
19-N0R -.60 t 0.184 .06 t 0.23b 3.1 t 0.1 
19-08 1.30.2 -.39 £0.1? 3.1 40.1 
p<.05; a vs D; b vs A; c vs 19-NOR; d vs 19-0H 


The data demonstrate that the antinatriuretic ac- 
tivity of 19-NOR-DOC and A is not different but 
that 19-NOR-DOC is less kaluretic. 19-OH-DOC is 
inactive. We conclude that 19-NOR-DOC is a 
potent MC which may be responsible for the Na 
retention during adrenal regeneration. 
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DIFFERENTIAL EFFECTS OF ALDOSTERONE ON Na-K ATPase 
ACTIVITY IN PROXIMAL AND DISTAL PORTIONS OF THE 
CORTICAL COLLECTING TUBULE (CCT). Kevin J. Petty*, 
Juha P. Kokko, and Diana Marver. UTHSCD, Dallas, 
TX (intro by N.W.Carter). 

Previous studies from this laboratory have 
shown that Na-K ATPase in the rabbit CCT is de- 
creased by adrenalectomy(adx) and is restored to 
normal levels 3 hrs after treatment of adx rabbits 
with aldosterone. Since the CCT has a heteroge- 
neous composition of both intercalated and princi- 
pal cells, we sought to determine if the response 
of Na-K ATPase in the CCT might also exhibit 
heterogeneity. Using an ultramicro assay, ATPase 
activities were measured in 2-3 mm lengths of CCT 
taken from 6 adx rabbits injected with aldosterone 
(10ug/kg, i.v.) 3 hrs prior to sacrifice. For each 
CCT, ATPase activities were measured in the proxi- 
mal and distal half of the same tubule. The re- 
sults (mol P;/ kg dry wt/hr,37°C) are shown below. 

Mg ATPase Na-K ATPase 

8.4 £0.6 6.7 21.1 

(n = 8 CCTs) p =N.S. p < 0.01 

distal CCT 9.2 +40.5 3.7 + 0.7 

Thus, the proximal CCT exhibits larger increases 
in aldosterone-stimulated Na-K ATPase than the 
distal CCT and both portions show higher activity 
than CCTs from untreated adx rabbits (0.8 units). 
Since our previous studies have shown that aldoste- 
rone stimulation of CCT Na-K ATPase is secondary 
to Tuminal Na entry, it is possible that the high- 
er Na-K ATPase in the proximal CCT is a conse- 
quence of greater Na delivery to this segment com- 
pared to the distal CCT. Alternatively, the proxi- 
mal CCT may have a greater proportion of cells 
participating in aldosterone-stimulated Na trans- 
port leading to higher Na-K ATPase activity in 
this segment. 


proximal CCT 


BARIUM DECREASES gg AND MODERATELY INCREASES g aft 
THE BASOLATERAL MEMBRANE OF THE PROXIMAL TUBULE “OF 
NECTURUS KIDNEY.Gabrielle Planelles* Jacques Teulon’, 
and Takis Anagnostopoulos, INSERM U.192, Hôpital 
Necker, Paris, France. 

Since Ba2+ ions are known to block K+ channels 
of various cell membranes, we studied their effects 
on the basolateral membrane (B.M.) of the proximal 
tubule in the in vivo Necturus kidney. Barium was 
introduced in peritubular circulation, by means of 
single barreled micropipettes as BaClj, 2 mM, dis~ 
solved in a physiologic Ringer's solution. Its ef- 
fects were : 1.Small changes of transepithelial 
p.d. (<3mV) and transepithelial input resistance 
(<25%) in either direction. 2.B.M. depolarization 
(AV) by 14 + lmV, n=17. 3.An increase of the B.M. 
resistance (assessed in a series of 10 paired ex- 
periments, in oil filled tubules) from 3500 to 
4600 Q.cm2. 4,A decrease of intracellular K* activi- 
ty (K}) by 3.2 + O.4mM, n=6 (P<0.001). Conclu- 
sions : The depolarization of the B.M. associated 
to the decrease of its conductance indicate that 
Ba2+ decreases the partial conductance of the mem- 
brane to Kt, g,. However, the magnitude of AV was 
larger than that predicted from the observed de- 
crease of B.M. conductance (on the basis of a sin- 
gle alteration of gg), a finding suggesting that 
another partial conductance was increased, presu- 
mably g, a’ This conclusion is strengthened by the 
surprising decrease of |Kj;, when & (and presuma- 
bly passive K* efflux) were decreased by BaCl9. 
Again, a higher gy, depolarizes the membrane to 
the point of reducing the driving force for Kt 
exit (V-Ey), increasing accordingly KI- As a re- 
sult, and assuming the sum kl; (vg to remain 
unchanged during exposure to BaCly, Bd; probably 
increases in this state. 
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ALDOSTERONE AND THE CONTROL OF POTASSIUM EXCRETION 
IN SHEEP. L. Rabinowitz, R.L. Sarason,* H. Yama- 
uchi. Univ. Calif. Davis Medical School, Davis,CA. 
In sheep fed single daily meals there is a large 
postprandial kaliuresis followed by a decline in K 
excretion until the next meal. Daily K excretion 
in fed sheep equals .90% of K intake; during a sin- 
gle day's fast, K excretion is reduced to 1/3 of a 
fed day's output. The role of aldo in control of 
K excretion was studied in conscious Na-replete 
ewes. Plasma aldo was measured from 2 hrs before 
to 4 hrs after a meal and again in the same sheep 
at the same time of day but without meal (fast 
days). P aldo was 2.49 + 2.44 (SD) ng/100 ml fed 
days, 2.47 + 2.02 fast days, with no sig. diff. 
between or within fed and fast days. Total UkV 
(mEq in 6 hrs) was 134 (fed), 53(fast). Max. and 
min. UkV (uEq/min) were 539 and 145 (fed) and 247 
and 97 (fast). Iv infusion of aldo (doses = max- 
imum reported endogenous secretion in sheep, 20 
and 50 ug/hr) into sheep fasted, fed or fed'+ iv 
0.8 mM/min NaCl, reduced UnaV and salivary Na/K 
ratio and reduced UkV (less than 20%, NS) in 
fasted and fed sheep, and increased UkV in fed + 
NaCl sheep (+16%,NS n=3). K canrenoate, (SC 14266, 
a spironolactone) infused iv 100 mg/hr in fed 
sheep raised sal Na/K and UnaV (+10%) and depress- 
ed UkV (~33%,NS n=3). Neither aldo or canrenoate 
altered the pattern of K excretion vs time. Since 
large changes in potassium excretion occurred in 
response to altered dietary K intake without sig- 
nificant changes in P aldo, and since large 
changes in aldo stimulation produced only small 
changes in K excretion, we conclude aldosterone is 
not a major factor in the homeostatic control of 
K excretion in sheep. 
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ANGIOTENSIN H MEDIATES AVID PROXIMAL 
REABSORPTION IN VOLUME EXPANDED ANIMALS 
WITH IMMEDIATE AORTIC CLAMPING. H.J. Reineck 
and R. Parma*. Univ. of Tx. Hith. Sei. Ctr., San 
Antonio, Tx. 

Several studies have demonstrated that a prior reduc- 
tion in renal perfusion pressure abolishes the inhibition 
of proximal reabsorption and the natriuretic response to 
acute volume expansion (VE). Because reducing renal 
perfusion pressure is a known stimulus to renin secretion, 
it seemed possible that angiotensin H (AII) might be 
responsible for these findings. To test this possibility, 7 
rats were studied in which perfusion of the left kidney 
was reduced by clamping the aorta between the renal 
arteries immediately prior to VE. Clearance measure- 
ments from each kidney and late proximal micropuncture 
of the left kidney were performed before (period 1) and 
after (period II) the systemie administration of the AII 
inhibitor saralasin. In period I fractional excretion of Na 
(FENg) was .39% and 8.7% from the left and right 
kidney, respectively. Following saralasin, these values 
were unchanged, averaging .82% and 8.4%. Both abso- 
lute (APR) and fractional proximal reabsorption (FPR) 
were significantly decreased by this agent, however, 
respective values being 21.4 nl/min and 57% during 
period I and 13.6 nl/min and 42% in period II (P< .001 for 
both). When aortic clamping was delayed until after VE 
(n=5) saralasin failed to alter proximal reabsorption, FPR 
being 38% and 36% in periods I and Il, respectively. 
Corresponding values for APR were 10.5 and 9.6 ni/min. 

These studies indicate that All is an important deter- 
minant of proximal reabsorption during immediate 
clamping. The failure of FEyg to increase despite a 
saralasin induced decrease in proximal reabsorption sug- 
gests that factors beyond the proximal tubule may 
contribute to the blunted natriuresis in this model. 
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A NETWORK COMPUTER ANALYSIS OF FLUID REABSORPTION 
IN THE PROXIMAL TUBULE. Richard J. Roman, Fred 
R. Sias, Jr.*, and Allen W. Cowley, Jr.* 
Dept. of Physiol., Med. Col. of Wis., Milwaukee, 
WI, and Dept. of Elect. and Comp. Eng., Clem 
son Univ., Clemson, SC. 

In order to quantitatively evaluate the rela- 
tive importance of the interactive factors which 
influence reabsorption of sodium and water in the 
proximal tubule and in the nephron in general, a 
computer model of a single cortical nephron was 
developed using compartmental and computer matrix 
methods. Forces were modeled which promote prox- 
imal tubular fluid reabsorption, including the 
hydrostatic and oncotic pressure differences 
across the tubule. Active reabsorption of sodium 
bicarbonate which results in the establishment of 
an unequal distribution of bicarbonate and chlo- 
ride across the tubule provides another osmotic 
force for fluid reabsorption in the proximal tu- 
bule because the reflection coefficients of chlo- 
ride and bicarbonate are different. Our analysis 
indicates that the asymmetric distribution of 
chloride and bicarbonate across the proximal tu- 
bule generates sufficient hydrostatic potential 
to account for a majority of the fluid reabsorp- 
tion in the proximal tubule using reported values 
for the hydraulic conductivity, tubular diameter 
and length. Assuming that bicarbonate reabsorp- 
tion is load dependent, a significant degree of 
proximal glomerular-tubular balance could be ex- 
plained by the dominant chloride-bicarbonate so- 
lute asymmetric osmotic force and compliant 
changes in the surface area of the proximal tu- 
bule. 


CORRELATION BETWEEN BASOLATERAL MEMBRANE ELECTRI- 
CAL RESISTANCE AND ULTRASTRUCTURE IN ISOLATED 
PERFUSED RENAL PROXIMAL TUBULES. Henry Sackin, 
Arvid B. Maunsbach* and Emile L. Boulpaep. Dept. 
of Physiol., Yale Univ Sch of Med, New Haven, CT. 
Proximal tubules were isolated from kidneys of 
Necturus maculosus and Ambystoma tigrinum and 
perfused in vitro with identical amphibian 
Ringers solutions in lumen and bath. Individual 
cell membrane resistances were determined from 
basolateral membrane voltage deflections at dif- 
ferent axial distances from an intracellular cur- 
rent passing electrode, assuming a double cable 
configuration with the inner core comprised of 
luminal solution and the outer core consisting of 
cell cytoplasm. The ratio of luminal to baso- 
lateral voltage deflections during transepithelial 
current passage is similar in both Necturus and 
Ambystoma proximal tubules with the electrical 
resistance of the luminal membrane in both cases 
being about 3 times as large as that of the baso- 
lateral membrane. However, the absolute yalue 
of basolateral membrang resistance per cm epi- 
thelium is 1374+188Qcm” in 5 Necturus proximal 
tubules or 2.3 times the average basolateral mem- 
brane resistance of 591+58Qcm™ measured in 5 
Ambystoma proximal tybules. The basolateral cell 
membrane area per cm epithelium as determined 
stereologically is 2.7 times larger in proximal 
tubules of Ambystoma than of Necturus. This 
striking difference in surface area is due to the 
presence in Ambystoma, but not in Necturus, of 
multiple small infoldings along the basal cell 
membrane. Thus, the ratio of Necturus to Amby- 
stoma basolateral electrical resistance correl- 
ates with the ratio of basolateral cell membrane 
area in the two species. 
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ALPHA AND BETA ADRENERGIC AGONIST STIMULATED WATER 
ABSORPTION IN THE RAT PROXIMAL TUBULE. Steve C. 
Sansom*, Harry 0. Senekjian and Edward J. Weinman, 
Baylor College of Medicine, V. A. Hospital, 
Houston, Texas. 

Simultaneous capillary and luminal microper- 
fusion studies were performed in the rat proximai 
tubule to determine the effects of the beta ago- 
nist isoproterenol] and the alpha agonist phenyle- 
phrine on water absorption (Jv). The capillary 
solution contained 115mM NaC], 25mM NaC03 and 4mM 
KCI. The luminal solution contained 115ml4 NaCl, 
25mM Na cyclamate and 4mM KCI. Under these con- 
ditions, Jv is determined by active sodium trans- 
port, since luminal bicarbonate and organic so- 
lutes have been omitted and no chloride gradient 
is present. Jv averaged 0.36+0.11 nl/min/mm and 
was reduced to zero by the addition of 1074M cya- 
nide. Isoproterenol in the capillary solution in 
concentrations of 10-64 and 1074M resulted in 
significantly higher Jv's of 0.68+0.10 and 0.71+ 
0.11 nl/min/mm respectively (p<0.05). This effect 
was inhibited by propranolol (1074M) but not by 
phentolamine (10-/M). Phenylephrine (1070M) in 
the capillary perfusion solution also resulted in 
a significantly higher Jv of 0.84+0.14 n1/min/mm 
(p<0,05), an effect inhibited by phentolamine 
(10-/M) but not propranolol (1074M). Neither 
phentolamine nor propranolol alone in the concen- 
trations indicated had an effect on Jv. 

These studies indicate that both alpha and 
beta agonists stimulate Jv in the proximal tubule 
of the rat and that these effects are specific for 
each class of agonists. The effects of the ad- 
renergic agonists on Jv is probably due to an ef- 
fect on primary active sodium reabsorption. 


@15 

NACI. SECRETION IN THE EARLY DISTAL TUBULE OF THE 
RAT KIDNEY. Jürgen Schnermann*, Gisela Schubert™, 
and Josephine P. Briggs. Dept. of Physiology, Uni- 
versity of Munich, Munich, W-Germany. 

Handling of NaCl along the post-macula densa 
(MD) portion of the early distal (ED) tubule, a 
segment not normally accessible to micropuncture, 
was studied in Munich-Wistar rats in which puncture 
sites as close to the MD as 50 p were found. [Cl] pp 
increased significantly along the first 300 u from 
24.641.4 mM (0-100 u, n=14) to 36.442.1 mM (101- 
200 u, n=19) and to 50.2+1.8 mM (201-300 u, n=16). 
[C1] fell slightly along the rest of the distal tu- 
bule. To evaluate the mechanism of this rise in 
concentration distal volume and [NaCl] changes 
along microperfused distal tubules were measured. 
With a perfusate [NaCl] of 20 mM and with the per- 
fused segments located within the first half of the 
distal tubule the following results were obtained: 


Perfusion [c1] H,O-Outflux Cl-Influx Length 
(nl/min) (mM/1) (ni/min) (pM/min) (u) 
4.340.29 44.747.7 0.4740.44 96249 2874138 
9,440.34 32.842.5 0.4540.24 106424 235467 
19.440.76 29,.341.3 0.3320.34 168429 285476 
[Na] was found to change in parallel to [C1]. 

From these studies we conclude: 1.[NaCl] rises 

substantially along the early distal tubule under 
normal free flow conditions. 2.[NaCl]pp overesti- 
mates [NaCl]yp at normal and low flow rates. 3. 
80% or more of the rise in [NaCl] along microper- 
fused early distal tubules is accounted for by net 
NaCl influx. 4. The biphasic relationship between 
[NaCl] gp and flow observed in loop of Henle micro- 
perfusion experiments is caused by post-MD concen- 
tration changes at low flow rates. 
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GLUCOSE TRANSPORT IN NEWBORN GUINEA PIG 
BRUSH BORDER MEMBRANE FRAGMENTS. Robert 
Seigle, Rolf Kinne, and Adrian Spitzer. Albert Einstein 
Col. of Med., Depts. of Pediat. & Physiol., Bronx, NY. 

Clearance studies have indicated that rena! transport 
of glucose (G) in the newborn is comparable to, or even 
higher than that encountered in the adult when corrected 
for the filtered load. Experiments were performed to 
clarify the mechanism underlying this phenomenon. The 
Ca** precipitation technique was used to isolate frag- 
ments of brush border membranes from 3-4 day old 
(n=15) and adult (n=i7) guinea pigs (gp). The final 
membrane isolates from newborn and adult tissue showed 
mean alkaline phosphatase enrichment of 10.3 and 7.6 
fold, respectively. Transport of ~H-glucose into mem- 
brane fragments was measured in the presence of an 
inwardly directed 100 mM NaC} gradient. The shape of 
the uptake curves was similar in newborn and adult 
membranes. No overshoot was seen when KCI was 
substituted for NaCl. In membranes from adult gp a Km 
of 7.3x10°"M and a Vmax of 3.4x10 “moles/mg prot min 
were derived from the Lineweaver-Burke trangformation 
(r=.99) at G concentrations of 7x10” to 5x10 M. In the 
newborn a similar Km and Vmax (7.0x10°" and 2.5 107°) 
were_,obser ved with G gradients between 1x10 M to 
5x10 M, Additionally, at the low G concentrations 
(5.8x107 to 1.2x10 a) a high affinity, jaw capacity, 
system (Km = 6.2x10°” and Vmax = 2.9x10 ~) was found 
{r = .95). Thus (1) a low affinity, high capacity system 
for G transport is shared by proximal tubules of adult 
and newborn gp; (2) in the newborn, a high affinity, low 
capacity, Na-dependent system is also present. Although 
these studies do not allow us to determine the relative 
contribution of the two systems to the reabsorption of G 
by the newborn tubule, the presence of the second 
system may explain the high reabsorptive capacity ob- 
served at this age. 


OXALATE TRANSPORT BY THE PROXIMAL TUBULE OF THE 
RABBIT KIDNEY. H.O. Senekjian and E.J. Weinman. 
VA Med. Ctr and Baylor Coll. Med., Houston, Texas. 

In anesthetized rabbits undergoing a mannitol 
diuresis, the fractional excretion of oxalate was 
191414%. To examine the nephron sites of oxalate 
transport, isolated perfused segments of the prox~ 
imal tubule were studied in vitro. When °*C oxal- 
ate was present in both the bathing and luminal 
perfusion solutions at a concentration of 1075 M, 
there was a net secretory flux of oxalate of 31.44 
5.2, 34.744.3 and 20.742.8 x 107!5 M/min/mm in the 
superficial S}, S2, and $3 segments, respectively, 
at a bath temperature of 37°C. Cooling to 25°C 
resulted in a significant decrease in the net flux 
of oxalate. The net secretory flux of oxalate in 
the juxtamedullary $S] and Sy segments was 12.842.5 
and 12.543.6 x 10715 M/min/mm, respectively (P<.01 
compared to superficial S] and S2). When oxalate 
was present in the bathing solution only (107 M), 
the bath to lumen flux of oxalate was 32.3+2.1 and 
16.6#1.9 x 10715 M/min/mm in the superficial and 
juxtamedullary Sj segments, respectively (P=NS 
compared to net fluxes) at 37°C, and decreased 
significantly at 25°C. The lumen to bath flux of 
oxalate (1072-M in Tuminal perfusion solution 
only) was less than 5 x 107}? M/min/mm in both 
superficial and juxtamedullary S9 segments. 

Oxalate undergoes net secretion in the rabbit 
proximal tubule. This occurs against an electri- 
cal gradient, in the absence of concentration 
gradients, and can be inhibited by cooling, sug- 
gesting an active transport process. There is 
significant internephronal heterogeneity in the 
proximal tubule for oxalate secretion. The ab- 
sorptive flux of oxalate is minimal, and possibly 
passive in nature. 


EFFECT OF GUANINE NUCLEOTIDES ON VASOPRESSIN-ACTI- 
VATED ADENYLATE CYCLASE(AC)-C-AMP SYSTEM IN FROG 
BLADDER. H.Shimada, T.Mishina and F.Marumo, Dept. 
Med. ,Kitasato Univ.Sch.Med., Sagamihara, Japan 

The effects of guanine nucleotides on the AC-c 
AMP system of the frog(Rana Catesbiana) bladder 
were studied. 10 UM Gpp(NH)p enhanced the 67mU/m1 
vasopssin(Vp), nM vasotocine~induced the osmotic 
water flow of the bladder, while it did not enhance 
the c-AMP-induced water flow. Gpp(NH)p did not 
enhance 5/67/mU/ml Vp-stimulated increment of the 
SCC. 100mU/ml Vp increased 9, consumption of the 
epithelial cells, which were scraped from the blad- 
der after a 90min incubation with collagenase, from 
2.2240.51 to 2.8740.57 m mol O./mg prot/min(n=9). 
However, Gpp(NH)p did not enhance Vp-induced oO, 
consumption. The activity of the crude homogenate 
from the epithelial celis of the bladder was 
measured by the Salomon method, using G@-AT32P. The 
basal AC activity was 48pmol/mg prot/min, and Vp, 
Gpp(NH)p and NaF increased that activity up to 4 
times. The effects of the max doses of Gpp(NH)p 
(100 uM) and Vp(400mU/m1) were additive while other 
combinations were not. The protein kinase(PK) acti- 
vity in the 20,000xg sup of the epithelial cells 
homogenate was measured by using histone F-2b and 
Y-AT32P. The Km of the PK for cAMP was 30nM and 
-cAMP/+CAMP was 0.74-0.80. No direct effect on the 
PK was observed by GTP, GDP, GMP, ITP, UTP, CTP and 
Gpp(NH)p. {3H]Gpp(NH)p binding to the membrane 
and the cytosol fractions were examined. Then, Gpp- 
(NH) p was bound to the membrane fraction and the N 
max was 64.6fmol/mg prot with 0.72ĻM for the Kd. 
The lower affinity was found(5.4yuM) in the cytosol. 

The present study suggests that guanine nucleo- 
tides increase the water permeability of the blad- 
der by enhancing the AC-cAMP system, while they do 
not affect the sodium transport system. 


EVIDENCE FOR RECTIFICATION OF NACL PERMEABILITY IN 
THE SUPERFICIAL STRAIGHT PROXIMAL TUBULE. D. 
Shiuan*, A. Williams*, R. Weinstein*, and S. 
Weinstein. Div. Nephrology, SUNY, Stony Brook, NY. 
The passive permeability of chloride in the prox- 
imal tubule has been demonstrated to be very high. 
Because of this, rectification of diffusive chlo- 
ride permeability in the order of 10-20% might be 
of major importance in determining net proximal 
tubular chloride reabsorption. To determine wheth- 
er such rectification occurs, ionic dilution poten- 
tials for NaCl and for NaNO3 and biionic diffusion 
potentials (NaN03 vs NaCl) were measured in the iso- 
lated perfused rabbit superficial cortical straight 
(S+2) proximal tubule. Paired measurements were 
made in the same tubule bath to lumen (B°L) vs lumen 
to bath (L°B). For the dilution potentials a 50 mM 
NaCl or NaNO3 gradient was used, achieving isosmo- 
lality with raffinose. All solutions were bicar- 
bonate free. The NaCl dilution potentials were 
+2.240.1mV, (L>B) and -1.4t0.imV. (B+L), (P<.001). 
The values for NaN03 were +2.540.2mV, (LB) and 
-2.340.1mV, (B>L) (NS). For the biionic potentials 
NaCl Ringers and NaNO3 Ringers were compared. 
These potentials were -1.1+0.2mV with NaCl in the 
lumen and -+2.24+0.3mV with NaNO3 in the lumen (P<0. 
01). The permeability ratio Na/Cl calculated from 
the NaCl dilutions potentials is 0.640.02 LB and 
0.7+0.02 B+L. The data are most consistent with 
10-20% rectification of chloride permeability 
favoring its passive diffusion from lumen to bath. 
No rectification of nitrate or of sodium permeabil- 
ity appears to occur. 
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PARAMETER SENSITIVITY ANALYSIS OF A NEW COMPUTER 
MODEL OF FLUID REABSORPTION IN THE PROXIMAL TUBULE. 
Fred R, Sias, Jr.*, Richard J. Roman and Allen W. 
Cowley, Jr.*, Dept. of Elect. and Comp. Eng., 
Clemson Univ., Clemson, SC, and Dept. of Physi- 
ol., Med. Coll. of Wis., Milwaukee, WI. 

Fluid reabsorption, solute reabsorption, and 
glomerular-tubular balance are coupled mechanisms 
in the proximal tubule. A compartmental 
single-nephron model incorporating hydrostatic, 
colloid osmotic and sodium bicarbonate active 
transport forces has been analyzed using digital 
computer matrix methods. A GFR-dependent active 
transport of sodium bicarbonate produced a bicar- 
bonate-chloride solute asymmetry that generated 
an additional osmotic force due to unequal re- 
flection coefficients for bicarbonate and chlo- 
ride in this nephron segment. Parameters of the 
model were systematically varied to test the re- 
lative importance of several physiological vari- 
ables affecting proximal tubular reabsorption. 
These included hydraulic conductivity coeffi- 
cients, bicarbonate pump activity, afferent and 
efferent vascular resistances, glomerular filtra- 
tion coefficient, area of tubular membranes, ar- 
terial protein concentration, and the gain of 
feedback coupling from the distal tubule to the 
afferent resistance. Besides predicting, as was 
shown by others, that hydraulic conductivity and 
surface area are two important factors affecting 
fluid reabsorption in the proximal tubule, the 
analysis indicated a major role of the actively 
generated bicarbonate-chloride solute asymmetry 
osmotic force and a relative minimal role of col- 
loid oncotic and hydrostatic forces in determin- 
ing fluid reabsorption in the proximal tubule. 
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ATTENUATION OF ANTIDIURETIC HORMONE (ADH) BY A 
KAPPA OPIATE AGONIST. Gary R. Slizgi* and James H. 
Ludens. Cardiovascular Diseases Research, The 
Upjohn Co., Kalamazoo, Michigan. 

Ethyl ketocyclazocine (EKC) is a potent analgesic 
with nharmacological properties distinct from those 
of other opiates and, accordingly, has been classi- 
fied a kappa agonist. Subcutaneous (SC) injections 
of EKC (0.1-3.0 mg/kg) to conscious rats resulted 
in a dose-dependent 1.5- to 3-fold increase in 
urine formation unaccompanied by a corresponding 
increase in electrolyte excretion. Diuretic activ- 
ity of this nature could be mediated by an effect 
on ADH; either antagonism of ADH in the kidney or 
inhibition of ADH secretion. Plasma ADH levels (by 
radioimmunoassay) and urine formation were measured 
concurrently. EKC suppressed plasma ADH (0.05 mg/- 
kg SC by 26% and 0.5 mg/kg SC by 39%) as urine for- 
mation was increased. However, with comparable de- 
grees of ADH suppression, EKC had a greater effect 
on urine formation than did a water load suggesting 
that the effect of EKC on urine formation may in- 
volve an additional component(s). To determine if 
there might be an effect of EKC on the response to 
ADH, the isolated toad urinary bladder model of the 
late distal tubule and collecting duct was used. 
EKC inhibited (Is = 50 M} water flow stimulated 
by ADH (3 mU/m1) in bladders. Naltrexone, an opi- 
ate antagonist, completely abolished the diuretic 
effect of EKC in rats. While EKC suppressed plasma 
ADH when given SC, an equivalent amount of drug ad- 
ministered intracerebroventricularly was ineffec- 
tive. These observations led us to propose that a 
subclass of opiate receptors responsive to kappa 
agonists and inaccessible from the cerebroventri- 
cle may be important modulators of ADH, both the 
secretion of ADH and the renal response to ADH. 


@ 33 
SINGLE COMPARTMENTAL UPTAKE OF 42K INTO RABBIT 
PROXIMAL TUBULES. Stephen P. Soltoff and Lazaro J. 
Mandel, Duke Univ., Dept. of Physiol., Durham, N.C. 
Previous studies have reported multicompartmental 
uptakes of radiolabeled Na and K into proximal 
tubule suspensions and cortical slices with g2ese4 
lumens. We measured the uptakes of 2x and 2 
into a suspension of proximal tubules that have’ 
open lumens and were well stirred and oxygenated. 
After the addition of isotope, samples were layered 
on phthalate and centrifuged to separate the tu- 
bules from the bathing medium, which were separate- 
ly measured for gamma activity. At 37°C the ouabain 
sensitive K uptake displayed single compartmental 
kinetics, with an initial rate of 88.94+4.8 nmol K/ 
min'mg protein (n=7). The ti/2 was 1.90.1 min., 
and the uptake saturated at about 250 nmol K/mg. 
The ouabain-sensitive initial rates at 25 and 15°C 
were 43.1 (m=2) and 10.0 (n=3), respectively. Na 
uptake kinetics were not obtainable at 37 and 25°C 
because the Na compartment was saturated within 10 
seconds after 22Na exposure. The initial Na up- 
take rate at 15°C was 74.0 nmol Na/min-mg (n=1). 
In separate experiments the ouabain-sensitive rates 
of oxygen consumption (Q02) at 37, 25, and 15°C 
were 12.6+0.7 (n=8), 5,840.2 (n=9), and 1.7+0.1 
(n=7), respectively. In conclusion, the following 
information was obtained in this study: (1) the 
uptake of A2y displayed single gompartmental kinet- 
ics at 37°C; (2)extracellular ““Na equilibrated 
with the intracellular compartment at such a rapid 
rate at 37°C that uptake kinetics were precluded; 
and (3) Arrhenius plots of the ouabain-sensitive 
QO9 and the ouabain-sensitive initial rate of K 
uptake were parallel and both demonstrated two 
linear dependencies on temperature, with a "break" 
between 20 and 25°C. 
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CARDIAC ATRIAL FACTOR - AN ENDOGENOUS DIURETIC? 
H. Sonnenberg*, C.K. Chong*, and A.T. Veress* 
(intr. by A.D. Baines) Dept. of Physiology, 
University of Toronto, Canada. 

An extract of rat heart atria causes a prompt 
natriuresis in anaesthetized bioassay rats (Life 
Sci. 28:89, 1981), associated with inhibition of 
tubular reabsorption in loop of Henle and 
medullary collecting duct (Fed. Proc. 40:554, 1981). 
Since the loop diuretic furosemide, which acts at 
the same nephron sites, requires proximal tubular 
secretion by the organic acid transport system for 
maximum effect, the present study was designed to 
test whether blockade of proximal organic acid 
secretion would also reduce the renal response to 
atrial extract. Rats (n=10) treated with pro- 
benecid (60 ymol/hr) had significantly reduced 
response (p < 0.05) to atrial extract, compared to 
control bioassay rats (UpaV = 3522 + 899 vs 
7004 + 1150; Ucy¥ = 5026 + 943 vs 7719 + 1153 neq/ 
min/gkW). In a second series of experiments the 
renal response to acute hypervolaemia (homologous 
blood infusion, 2.3% of body weight) was compared 
in 2 groups of 10 rats each, with and without 
probenecid. Again, probenecid was associated with 
significant (p < 0.05) reduction of saluresis 
(Uya¥ = 2892 + 353 vs 3877 + 394; UcyV = 3282 + 
343° vs 4474 + 367 neq/min/gkW). The data indicate 
that the atrial natriuretic factor, like the loop 
diuretic drugs, requires proximal tubular secret- 
ion for maximal renal activity. Furthermore, the 
factor may play a role in the renal response to 
acute blood volume expansion. 
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ELECTROPHYSIOLOGY OF ISOLATED AND PERFUSED DISTAL 
TUBULES OF AMPHIUMA. B. Stanton*, W. Guggino, and 
G. Giebisch, Dept. of Physiology, Yale Univ. New 
Haven, Connecticut 06510 

Three segments of the Amphiuma kidney, the 
early and late distal tubules and the collecting 
tubule were perfused in vitro and the transepi- 
thelial potential difference (V,_), the baso- 
lateral cell membrane potential tv p> and the 
ratio of apical to basolateral cel? membrane re- 
sistances (R_/R 2 were measured to assess the 
relative conđuctānces of the apícal cell mem- 
branes, In the early distal tubule, V_ was +9+1 
mV, Va » ~61+4 mV and apical cell membrane poten- 
tial, ly ) -70+ 4 mV. Raising lumjnal K concen- 
tration from 2.5 mM to 15 mM by Na replacement 
decreased V by 4+2 mV, V_, and V_ by 21+1 and 
17+2 mV, respectively. tn’the laté distal tubule, 
Ve was -2+1 mV, Vo > ~83+1 mV, V_, -81+1 mV and 
RIR 1 37.6+10.1. tn the collecting tubule, 
Ve was -8+2 mV, v > ~70+4 mV, Va? -62+6mV, and 
Rv 1> 4-341. LuBinal application of amiloride 
in the collecting tubule reduced V, by 9+.7 mV, 
hyperpolarized both V_, and V_ by 644 mV and 20+ 
3 mV, respectively abd increased R_/ toa 

> > 
value greater than 90. Raising lumifial Kt concen- 
tration to 15 mM had no significant effect on V 
but caused both V_, and V_ to hyperpolarize by 
5+2 mV and 41 mV respectively. Luminal perfusion 
with 15 mM K in the presence of amiloride had no 
significant effect on V__, V}, and V_, suggesting 
that a lowered [Na ] is fesponsible for fhe hyper- 
polarization of V_ and V. in the high K solu- 
tion. We conciudê that bhe luminal membrane of 
the early distal tubule possesses a potassium con- 
ductance and that the luminal membrane of the col- 
lecting tubule is predominately Na selective. 


te 


PARADOXICAL K+ DEPLETION IN K+ ADAPTED RATS: ROLE 
OF MINERALOCORTICOID. R.H. Sterns, M. Hyk*, D. 
Mahany*. Univ Rochester Med Sch, Rochester, NY. 
The adaptive increase in renal K+ excretion 
seen in rats fed a 10% KCl diet (HiK) persists 
when K+ intake ceases, resulting in paradoxical K+ 
depletion after 1 day on a K+ free diet (KFD) (Clin 
Res 29:476A, 1981). During the 2nd day of KFD, 
urinary K+ losses continue to be greater in HiK 
than in rats previously fed a 1.5% KCl diet (C) 
(321+.07 vs 102+9 ug/day, p<.001) despite hypo- 
kalemia in HiK (2.75+.07 vs 3.36+.12 mEq/L,p<.001). 
The role of K+-induced hyperaldosteronism in this 
phenomenon was explored. Rats were fed HiK or C 
diets for 7 days, & just prior to switching to a 
KFD, half were given a supramaximal (5mg) dose of 
DOCA & half no DOCA. During the lst day of KFD, 
urine K+ excretion in C was 612+78 uEg/d without 
DOCA, & 1257+97 with DOCA; urinary K+ excretion in 
HiK was 17974212 without DOCA (exceeding both C 
groups) and 3517+78 with DOCA, suggesting greater 
sensitivity to mineralocorticoid in HiK. An 
additional group of rats was adrenalectomized and 
replaced with dexamethasone (10 pg/d) & DOCA 
(0.2 mg/d) while on HiK or C diets for 7 days and 
then switched to a KFD without DOCA. Urine K+ 
excretion was greater in HiK than in C during both 
the Ist (1537+168 vs 344+50, p<.001) & 2nd days of 
KFD (150+13 vs 95+10, p<.001) resulting in K+ 
depletion after 2 days of KFD (plasma K+: 2.87+ 
-09 vs 3.414+.10, p<.001; muscle K+: 34946 vs 370 
+4 wEq/gm FFDS, p<.01). Conclusions: The renal 
K+ wasting & paradoxical K+ depletion found in K+ 
adapted rats occurs independently of increased 
endogenous mineralocorticoid secretion and may be 
due to increased sensitivity to mineralocorticoid. 
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EFFECT OF ELEVATED [K] ON ION TRANSPORT BY THE 
MEDULLARY THICK ASCENDING LIMB OF HENLE'S LOOP 
(MTALH). John B. Stokes, Department of Internal 
Medicine, University of Iowa, Iowa City, IA. 

Recent experiments demonstrating K recycling to 
the medulla have raised questions regarding its 
significance. These experiments examined the ef- 
fects of an acute increase in [x] on transepithe- 
lial voltage (Vr) and ion transport across the iso- 
lated, perfused MTALH of the mouse and rabbit. In 
the MTALH of the mouse, an increase in [K] (lumen 
and bath) from 5 to 10, 15, or 25 mM caused a pro- 
gressive, reversible reduction in Vry of 38%, 67%, 
and 90%, respectively. In the MTALH of the rabbit, 
raising [K] from 5 to 25 mM reduced both Vr and net 
Cl absorption by 90%. To evaluate the effect of 
increasing [x] in either the bath or lumen alone, 
net Na, K, and Cl fluxes were measured by electron 
probe microanalysis. Elevation of [k] to 25 mM in 
the bath caused K(C1) secretion and reduced Na(C1) 
absorption, Elevation of [x] in the lumen also re- 
duced Na(C1) absorption (by 90%) but increased net 
K(C1) absorption. Both maneuvers reduced Vp. K 
fluxes showed net absorption under control (sym- 
metrical) conditions and voltage-independent rec- 
tification in the absorptive direction under con- 
ditions of asymmetry. These results indicate that 
K recycling into the medulla may have a potent ef- 
fect on NaCl absorption across the MTALH and thus 
influence the countercurrent multiplier. The ab- 
sorption of K by MTALH would amplify medullary K 
accumulation. These effects might explain the 
concentrating defect of K loading. In addition, by 
increasing volume flow and Na delivery to the dis- 
tal nephron, K recycling might be important in the 
augmentation of K excretion. 


EFFECTS OF MK-196 AKD FUROSEMIDE (F) OW IX VITRO 
RET THICK ASCEUDING LIMBS OF HENLE (tAL). K.E. 
Trimble and L.C.Stoner, Dept. of Physiology, SUKY 
Upstate & VA Med. Ctrs., Syracuse, W.Y¥. 
Experiments were done to determine the effects 
of the diuretic agents, ifK-i96 (6,7- dichloro-2- 
methyl-1-oxo-2-phenyl-5- indanyioxyacetic acid) 
and furosemide on function of tAL isolated from 
the rat kidney. t&L were dissected from whole 
kidneys of male Sprague Dawley rats which were 
first perfused in vitro in a recirculating system 
for 10-15 min. Perfusate consisted of Ca -free 
Krebs-Henseleit bicarbonate buffer containing 3% 
albumin and collagenase (1650 U). Standard tech- 
niques for dissection and perfusion of tL were 
followed. Control transepithelial potential dif- 
ference (PD) averaged +5.5 + 0.5 mV (25). Drug 
concentration causing 50% inhibition of PD (EC ,) 
was determined. EC for both !K-196 and F in”rat 
tAL was 8 x 1076%. ec, for MK-196 in rabbit 
taL was 7 x 10754). In”òther experiments, net 
chloride transport (Jc)) in rat tAL averaged 
142 + 19 pmolesemm-!+min-! {12), a value nearly 
twice that reported for the rabbit. In the rat, 
MK-196 (2 x 107"M) reduced the PD by 79 + 2% and 
Jo, by 76 + 13% (6). The same concentration of F 
inhibited the PD by 78 + 8% and the Jc) by 104 + 
4% (5). Results indicate that: 1) rat tAL's 
dissected from collagenase treated kidneys have 
funetional characteristics similar to those re- 
ported for the rabbit tAL. The PD was similar to 
that reported by Sasaki & Imai (Pflug. Arch. 383: 
215, 1980) for untreated rat tAL and net Jey was 
nearly half their value for unidirectional 7&c1 
efflux; 2) the rat tAL is equally sensitive to 
MK-196 and F, drugs which act to inhibit active 
Cl transport. 
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PROSPECTIVE ESTIMATE OF DRY WEIGHT AND EXTRA- 
CELLULAR (ECF) VOLUME IN ANURIC HYPERGLYCEMIA. 
Antonios H. Tzamaloukas, VA Medical Center and 
University of New Mexico, Albuquerque, New 
Mexico. 

Body weight at presentation and the changes 
in ECF solute concentration are the only 
requirements of a new method estimating dry 
weight, changes from normal in body water and 
sodium, and ECF volume in anuria, while ECF 
solute content is changing. We applied this 
method to findings from eight patients observed 
during development or correction of hyperglycemia 
and compared the estimates thus obtained to the 
estimates of a retrospective clinical method by 
I: Paired t test (A = the difference between the 
two methods), II: Linear regression, and III: 
Correlation. Results of this comparison were as 
follows: (A) Dry weight. I: 4 = -0.5540.87 (SE) 
kg (NS), II: y = 7.97 + 0.88°x kg/kg, III: 
r= 0.99 (p < 0.01). (B) Body water change from 
normal, I: A = 0.5840.87 1 (NS), II: y= 0.29 + 
0.98¢x 1/1, III: r = 0.90 (p < 0.01). (C) Body 
sodium change from normal. I: A = 98.54132.4 
mmol (NS), II: y = 40.8 + 0.93+x mmol/mmol, III: 
r= 0.95 (p < 0.01). (D) ECF volume in normo- 
glycemia. I: A = 0.4540.70 1 (NS), II: y = -1.70 
+ 1.07°x 1/1, III: r = 0.97 (p < 0.01). It is 
concluded that dry weight, excesses or deficits 
in body water and sodium and normeglycemic ECF 
volume can be estimated from the weight at 
presentation and from the changes in ECF solute 
concentration during development or correction 
of hyperglycemia in anuric patients. 
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DISTAL POTASSIUM SECRETION IS ENHANCED BY LOW 
LUMEN CHLORIDE DESPITE ADVERSE VOLTAGE CHANGE, AND 
IS NOT INCREASED BY LUMINAL FUROSEMIDE. Heino 
Veldzquez* and Fred S. Wright. Yale Univ Sch of 
Med and VA Med Ctr, New Haven and West Haven, CT 
We reported that replacing lumen Cl with $0 
increased net potassium secretion (J,,) by the fis- 
tal tubule, and postulated that the effect results 
from a reduced K absorptive flux (Kidney Int 19: 
260, 1981). To determine whether the increase in 
J, was caused by the simultaneous increase in 
lumen negative transepithelial voltage (V__), and 
to determine whether the postulated K absorptive 
mechanism is sensitive to luminal furosemide, we 
performed further in vivo microperfusion experi- 
ments. Surface distal tubules of rats were per- 
fused at 16 nl/min. Three perfusion solutions 
were used: I, control (Na 75 mM, C1 70, K 2); II, 
50, replaced Cl, amiloride(AML) added; III, Soln I 
plus furosemide(FUR). [C1] (mM) and drug concen- 
trations(M), net ion fluxes (J,, pmol/min, secre- 
tion negative), and V__(mV, luñen negative) were: 


Soin [Cl] AML FUR Ja Jere Ye 
I 70 6 361 215 -134 -~40 
I 0 10 _g 122% -1154 -153+ -37* 
III 70 10 224% 118% -125 -40 


* indicates significant difference from Sola I. 
With AML present when SO, replaced Cl, Vee was re- 
duced yet J, still increased. FUR decreased J 

and Joy? but did not affect J, or V, E’ We con~" 
clude? 1) stimulation of Jk by low TEmen [C1] does 
not require increased V„„; 2) a FUR sensitive Na- 
C1 cotransport mechanism may be present in the 
luminal membrane of distal cells; and 3) J, insen- 
sitivity to luminal FUR indicates that the Cl de- 
pendent K absorptive mechanism may be located in 
the basolateral membrane of distal tubule cells. 
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AMILORIDE INHIBITS K* SECRETION IN PROXIMAL 
STRAIGHT TUBULE (PST). A.G. Wasserstein® and Z.S. 
Agus. Univ. of Pa. Med. School, Phila., PA. 

Micropuncture studies have suggested that 
filtered potassium is reabsorbed in the proximal 
convoluted tubule but a large fraction of the 
filtered load is delivered to the tip of the loop 
of Henle. As this delivery was abolished by 
amiloride, it has been presumed that the source of 
this K* was collecting duct reabsorption. We 
have recently demonstrated net K` secretion in 
PST. To determine whether or not this may 
contribute to the micropuncture observed evidence 
of loop delivery, we evaluated the effect of 
amiloride and alterations of K* concentration on 
this secretory system. 

Twelve midcortical PST (S2 and $3) were per- 
fused in vitro with symmetrical solutions (K* 5 
mM) before and after addition of amiloride 
(1077 - 107°? M). In ten tubules, net K 
secretion was reduced from -2.18 + 0.36 to 0.89 + 
0.46 pmol/mm/min (p < 0.001). Net fluid absorp- 
tion (Jy) was also reduced from 0.30 + 0.05 to 
0.19 + 0.07 mi/mm/min (p < 0.05). In two tubules 
which demonstrated net reabsorption during control 
periods, amiloride had no effect. In separate 
studies, increasing bath K* concentration to 10 
mM markedly increased net K* secretion from 
-0.31 + 0.27 to -9.83 + 0.94 pmol/mm/min with 5 mM 
K“ in perfusate (p<0.05) and to -4.85 + 1.89 
pmol/mm/min with 10 mM K* in perfusate. 

These data suggest that K` secretion in PST 
may be quantitatively important depending upon 
interstitial K concentration. As amiloride 
inhibits PST K` secretion, this site may be 
responsible at least in part for K% delivery to 
Henle's loop. 
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ROLE OF PROSTAGLANDINS (PG) IN THE IN VIVO RELEASE 
OF VASOPRESSIN (AVP). B, Walker,* P. Arnold,* A. 
Erickson,* T. Burke, and T. Berl. Dept Med, Univ 
Colo Hlth Sci Ctr, Denver, CO. 

Recent studies in the hypothalamo-hypophyseal 
culture system suggest an important role of PG in 
the osmotic and angiotension II mediated release 
of AVP, The role of PG in effecting AVP release 
was studied in conscious dogs serving as their own 
controls during control (C) conditions and follow- 
ing PG inhibition with meclofenamate (M, 2 mg/kg 
IV and 2 mg/kg/hr). M decreased urinary PGE, from 
208 to 17 pg/ml, p<.001. Osmotic AVP releasé was 
tested by infusion of 3% NaCl in 4 water diuresing 
dogs. The infusion caused a comparable increase 
in plasma osmolality (10 mOsm/kg) in C and M con- 
ditions. All water diuresing dogs had undetecta- 
ble AVP levels. While AVP levels rose to a mean 
of 1.45+0.09 pg/ml following 3% NaCl infusion in C 
conditions they rose to only 0.58140.05 pg/ml when 
the dogs were given M (p<.002). Nonosmolar AVP 
release was tested in 5 conscious dogs by hypocap- 
nic hypoxemia (H) (mean po,=34 mmg; pCO, =20; pH= 
7.52), a known stimulus to”AVP release. H caused 
similar systemic hemodynamic changes in C and M 
conditions. Following H, AVP levels increased 
from 1.0840.22 to 5.084+1.84 pg/ml, p<.02 in C. In 
contrast during M this effect of hypoxemia was 
entirely blocked: 1.53+0.45 before, 1.18+0.38 
pg/ml after H). These results therefore support 
an important in vivo role for PG in mediating AVP 
release in response to both osmotic and nonosmotic 
stimuli. 
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CELL DIMENSIONS AND STRUCTURE-FUNCTION CORRELATION 
IN RABBIT PROXIMAL S3 NEPHRON SEGMENTS. Larry W. 
Welling, Dan J. Welling, and Joseph N. Simone*. 
Laboratory Service, VA Medical Center, Kansas 
City, Missouri, and Departments of Pathology and 
Physiology, University of Kansas Medical Center, 
Kansas City, Kansas. 

Volume transport rates in rabbit proximal $1, 
S2, and S3 segments compare in a ratio of approxi- 
mately 4:2:1. The lateral cell membrane surface 
areas in $1 and S? are reported by us to be 28.8 
x 105 and 15.0 x 10° uĉ/mm tubule length, respect- 
ively, compare in a ratio of about 2:1, and thus 
correlate with the tubule transport functions. 

In this study, computer assisted morphometric 
procedures were used to measure the lateral cell 
membrane surface concentrations, Sy, in trans- 
mission electron micrographs of outer medullary 
$3 segments fixed in vivo by arterial perfusion 
of glutaraldehyde solution. In 5 complete trans- 
verse sections from each of 5 adult New Zealand 
white rabbits, Sy = 1.75 + 0.10 u?/u3, OD = 33.3 
+ 0.8u, and ID = 22.2 + 0.8. Lateral membrane 
surface area is calculated to be 8.37 + 0.46 x 105 
u2/mm and thus approaches the above 4:2:1 ratio. 
However, when the computer divides the $3 tubule 
walls into 20 concentric zones, each representing 
5% of cell height from apex to base, lateral 
surface areas per zone are found to increase in a 
purely exponential fashion from 6.5 + 0.7 x 103 
y2/mm in zone 1 nearest the lumen to 3.4 + 0.2 x 
10° 2/mm in zone 20 nearest the base. This 
purely exponential increase in lateral area versus 
zone in $3 differs from the faster than exponent~ 
ial increases reported for S} and S2 and implies 
differences in transport mechanisms among the 
subdivisions of the rabbit proximal tubule. 


EFFECTS OF EXOGENOUS AND ENDOGENOUS GLUCOSE LOAD- 
ING ON RENAL GLUCOSE TRANSPORT. S.-F. Wen and N.R. 
McSherry.* Department of Medicine, University of 
Wisconsin-Madison, Madison, Wisconsin. 

Exogenous glucose loading (GL) for evaluation of 
renal glucose (G) transport may alter renal G 
transport by inhibition of proximal Na reabsorp- 
tion. We, therefore, performed proximal and distal 
micropuncture studies in normal rats (N) before and 
after GL and the results were compared with similar 
studies in streptozotocin-induced diabetic rats (D) 
with comparable hyperglycemia before and after 
acute administration of insulin (I) to normalize 
blood glucose. LPT EDT LDT 


Poe FEG FE ee = 
mM z % TF/Piy Pog Pog Poy 
6.7 0.36 0.29 2.11 9.2 4.6 3.2 


8.63? 0.43 2.08f 20.6f 14.97 9.37 
6.3? 1.06? 1.36f 1.78? 17.4 8.4 6.6 
P, plasma; FE, fractional excretion; LPT, late 
proximal tubuľe; EDT, early distal tubule; LDT, 
late distal tubule; TF, tubule fluid; IN, inulin; 
FD, fractional delivery; tP<0.05 re lst phase; #P< 
0.05 re GL. 

GFR in all 4 phases was unchanged at 1.0, 0.9, 
0.9 and 0.9 ml/min, respectively. Although GL in- 
creased and I decreased proximal absolute G re- 
absorption, they both inhibited proximal Na re- 
absorption and led to natriuresis. Compared with 
D, however, GL resulted in less proximal G reab- 
sorption and higher G delivery to EDT, LDT and 
urine. Conclusions: (1) In diabetic rats, I in- 
hibits proximal Na reabsorption resulting in natri- 
uresis; (2) GL in the glucose titration studies 
leads to reduced proximal Na and G reabsorption and 
thereby artifactually alters G transport. 


N 7 

GL 19.6 14.83} 1.327 1.62t 52.0t 31.5t 27,17 
D 19.4 

I 
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CELL OSMOTIC WATER PERMEABILITY (pe ) OF ISOLATED 


RABBIT PROXIMAL CONVOLUTED (PCT) ARË STRAIGHT (PST) 
TUBULES. G. Whittembury, P.Carpi-Medina* ,H. Linares} 
and E.Gonzdlez*. Instituto Venezolano de Investi- 
gaciones Científicas, IVIC, and Escuela de Medici- 
na Vargas, UCV, Caracas, Venezuela. 

Measurements of PC_ in PCT and PST were under- 
taken to evaluate the relative contribution of 
transcellular and paracellular pathways to trans- 
epithelial water flux. Non-perfused isolated seg- 
ments of PCT and PST were mounted and crimped. Ou- 
ter tubule diameter OD was continuously recorded 
as a function of time using a microscope (800X), 
an image splitter, a voltage divider and a graph 
recorder. OD and time were measured with a preci- 
sion of 0.07 um and 0.1 s, respectively. Small os- 
motic gradients (AC__=10-44 mOsm) were imposed 
across the peritubular membrane, thus avoiding un- 
stirred layer effects. Tubule length remained ¢ons 
tant. Pog was expressed in units of 10° 'cm3.s 
Osmolar -t per cm2 of basal membrane area. PE 
was independent of whether the AC Ţ7 was induced 
with NaCl (o = 0.90 + 0.12) or with mannitol (o = 
1.01 + 0,14). Values of P? extrapolated to zero 
AC were 38.8 + 2.3 (n=12%) for PCT and 25.1 + 
2.3% (n=130) for PST. Using transepithelial permea- 
bilities (64 for PCT and 94 for PST, Schafer et al 
Kidney Int. 14:263, 1978 and Am,J.Physiol. 234:F 
340, 1978) paracellular permeabilities of 45 and 
82 are calculated in PCT and PST, respectively. 

If osmosis is the driving force, the main fraction 
of the reabsorptive water flux must be paracellu- 

lar. The magnitude of transcellular and paracellu- 
lar flows may vary from segment to another. 


CHLORIDE TRANSPORT IN THE LOOP SEGMENT OF DIABETIC 
RATS. Robert H. Williams, Beverly B. Booker*, 
and Donald R. DiBona. University of Alabama in 
Birmingham, Birmingham, Alabama. 

Chloruresis in diabetic rats (DR) was studied 
utilizing in vivo microperfusion of the loop seg- 
ment (LS). Control (C) and six month old strepto- 
zotocin induced DR were utilized. The perfusate 
was similar to end-proximal tubular fluid and con- 
tained Na 145 mEq/L, Cl 130 mEq/L, HCO, 15 mEq/L, 
and tracer amounts of C1°° and H3 inulin. A wax 
block was introduced into the proximal tubule and 
the filtrate vented on to the surface of the kid- 
ney, perfusion being entirely with the artificial 
tubule fluid. A total collection from the earli- 
est accessible distal tubule was made and the in 
vivo perfusion rate (PR) determined and utilized 
in the calculation. Fractional absorption of 
"cold" Cl (PxCl), fractional absorption of 136 
(Fxc1i36), and [Cl] were determined. FxCl repre- 
sents only Cl efflux from the tubule while FxCl 
represents the net of CL influx and efflux. 


XtSD [C1] PR 

FxC1 FxCl mEq/L Nl/min 

C (Ns8) .444.03 = 63.03 9543 2021 
DR. (N=8) 2264.07 .734.04 11845 1941 
p <.001 <.05 <.05 NS 


These studies indicate that FxCl is much 
greater in the control animals than diabetic 
rats while Fxc13© is greater in diabetic rats. 
This suggests that chloruresis is diabetic rats 
is due in part to altered membrane permeability 
in the loop segment. 
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EFFECTS OF TEMPERATURE (T),pH AND ALBUMIN ON REGU- 
LATION OF CELL VOLUME (CV) AND ELECTROLYTES IN RAT 
RENAL CORTICAL SLICES. Terry L. Wilson,* Raymond 
B. Sandler,* Beverly J. Kelsey,* Silvia M. Bolmey,* 
Linda M. Kaste,* and Leonard J. Litkowski* (intr. 
by John H, Sadler). University of Maryland, Divi- 
sion of Nephrology, Baltimore, Maryland. 

+ In poikilotherms and homeotherms blood pH varies 
inversely with tissue T to approximately preserve 
relative alkalinity (i.e., constant ratio for [OH7] 
/{Ht]) as well as the protonation states of histi- 
dine imidazole and -SH groups of proteins and mem- 
brane molecules, including some Na-K-ATPases. The 
potential application of these and other data to 
kidney preservation was therefore tested by examin- 
ing the effects of the following parameters on rat 
renal cortical slices after 90 min. incubation with 
continuous gassing: albumin = 0, 6.5 or 13 g./dL.; 
T= 0, 7, 17 or 27°C; nominal pH = 7.4, 7.8 or 8.2 
{505 = 5, 2.3 or 1%, respectively; HCO,” = 25 mM.). 

-inulin served as the ECF marker. Of the 4 T's, 
17° resulted in the highest [Kt]; and [k*],/{Nat],, 
and CV was only slightly greater than at 27°. Al- 
bumin at 13 g./dL. resulted in higher {Kt],, and 
lower [Nat]; and CV. At 17 and 27°, CV and elec- 
trolytes were independent of pH. In contrast, at 0 
and 7°, CV and electrolytes were markedly affected 
by pH, with 7.4 providing the best conditions. For 
the present protocol, we conclude that constant 
[OH7]}/[H*] does not improve regulation of CV and 
electrolytes upon cooling; on the contrary, a low 
pH appears better. The observation of sensitivity 
to pH at 0 and 7, but not at 17 and 27°, may be due 
to membrane phase transition(s)/separation(s) and/ 
or conformational change(s) of key proteins. E.g., 
rat Na-K-ATPase has been reported to exhibit a 
"break" in its Arrhenius plot at 15°, 
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RUBIDIUM TRANSPORT IN MEDULLARY THICK ASCENDING 
LIMB. Jack Work, Susan L. Troutman* and James A. 
Schafer. Nephrology Center, University of Alabama, 
Birmingham, AL. 

In order to examine K? transport in the 
rabbit medullary thick ascending limb, unidirec- 
tional ŜÖRbt fluxes were measured at 38°C by in 
vitro perfusion. Tubules were bathed in standard 
HCO, buffer solution, and perfused at 6-12 n1/min 
with either identical (isotonic) or diluted (130 
mOsm/L) solution. With dilute perfusate, the 
lumen-to-bath flux [J-1b, pmol/ (min - mm)] was 
11.31 + 1.14 (m=6; SEM) and decreased to 3.46 + 
0.66 with ouabain (0.1 mM in bath). With isotonic 
perfusate, J-lb was unaltered at 12.89 + 1.81 
(18); oubain reduced J-1b to 5.37 + 0.81 and the 
transepithelial voltage (Ve) from +4.1 + 0.9 
(control) to +0.5 + 0.2 mV. With isotonic perfu- 
sate, the bath-to-lumen flux (J-bl) was 20.54 + 
1.68 (5), and was reduced to 3.82 + 0.33 with 
ouabain. In contrast to ouabain, the addition of 
0.01 mM furosemide to the perfusate had no signi- 
ficant effect on J~lb (paired A J-lb = 0.26 + 
1.44) but reduced Ve from +2.7 t 0.5 to +0.8 + 0.6 
mV. The effect of ouabain indicates that the 
major fraction of both fluxes occurs transcellu- 
larly. The effect of ouabain on J-bl may be 
attributed to the basolateral Na,K-ATPase; the 
effect on J~lb suggests that the absorptive flux 
of Rb (and presumably K ) depends on At or 
that the luminal or basolateral K conductance is 
inhibited by the changes in intracellular ions. 
The lack of a furosemide effect on J-lb indicates 
that the absorptive flux of Rbt is not linked to 
that of C17. 


Transplantation 


RADIO-IMMUNOASSAY OF PARATHYROID HORMONE AND ITS 
C-TERMINAL FRAGMENT IN KIDNEY TRANSPLANT RECIPI- 
ENTS. Ahmed Ali% A. Aquino% T. Dantzler% B. B. Lee¥ 
C. D. Hawker C. B. Currier# (Intro. by Peter 
Berkman) Department of Surgery, Division of Trans- 
plantation, Washington Hospital Center, Washington, 
D. C. Hyperparathyroídism may persist after suc- 
cessful kidney transplantation. We studied serum 
levels of intact iPTH and the C-terminal fragment 
of the parathormone molecule in transplant reci- 
pients to assess which determination is a more 
sensitive index of persistent parathyroid function 
Serial radio-immunoassays of intact iPTH and its 
C-terminal fragment were performed (Upjohn Lab.) 
prior to and for 3-32 weeks after 26 kidney trans- 
plants. Calcium, phosphorus, alkaline phosphatase, 
albumin and creatinine clearance levels were moni- 
tored. Prior to transplant, all 26 patients had 
elevated C-terminal iPTH, 14 had elevated intact 
iPTH and 12 had normal intact iPTH. Serum calcium 
levels were normal or low before and did not 
change significantly after transplant. As normal 
renal function was restored in 15 recipients, C- 
terminal iPTH levels fell, reaching normal in 2, 
remaining elevated in 13, but fluctuating with 
changes in renal function. The response of intact 
iPTH levels was variable. In this group of 15, 4 
had elevated levels before surgery which returned 
to normal following transplant. Changes in intact 
iPTH did not fluctuate with creatinine clearances. 
C-terminal levels were elevated in 12 of 14 pa- 
tients with normal intact iPTH levels post-trans- 
plant. In the presence of normal renal function, 
levels of the C-terminal fragment are a more sen- 
sitive index of parathyroid function. 


AZATHIOPRINE INTERACTION WITH PREDNISONE IN RENAL 
TRANSPLANT PATIENTS. W.J. Amend,J.G. Gambertoglio, 
N.H.G. Holford*, J. Birnbaum*, F. Vincenti, D. 
Hanes*, Transplant Service, UCSF, S.F., Calif. 

Interactions between azathioprine (AZA) and 
prednisone (P) have not been well delineated. 
Potentially important variations in prednisolone 
(Po) pharmacokinetics or bioeffects in renal trans- 
plant patients (Tx pts) may occur. We studied Po 
kinetics utilizing a sensitive and specific HPLC 
assay, determining free Po levels in plasma by 
equilibrium dialysis. P (0.2mg/kg) was given alone 
and simultaneously with AZA (0.6-1.5mg/kg) in 5 
stable Tx pts. Serial lymphocyte function tests 
were performed at timed intervals after P and P + 
AZA administration. 

Based on free Po concentrations during P and 
P + AZA, peak Po levels averaged 69 + 21 (SD) and 
91 £ 42 ng/ml respectively and values for area 
under the plasma concentration time curve were 299 
+ 46 and 343 + 98 meg.hr/L. The half-life of Po 
was 2.6 + 0.2 hrs during P and 2.8 + 0.4 hrs dur- 
ing P + AZA. These differences were not statisti- 
cally significant. In addition, when these param- 
eters were determined from total Po levels no 
significant differences were observed. 

However, differences in lymphocyte counts and 
function were evident following P and P + AZA. 
Preliminary results suggest that Po induced lympho- 
cyte suppressive effects (MLR and mitogen re- 
sponses) were lessened when AZA was concomitantly 
administered. These reduced Po effects were noted 
despite similar total and free Po levels. 
CONCLUSION: The coadministration of AZA with P 
does not affect Po pharmacokinetics but may blunt 
Po lymphocyte effects in some Tx pts. 
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FACTORS DETERMINING SURVIVAL IN POST-TRANSPLANT 
PANCREATITIS. Abdul G. Arshad,* Joon Hong ,* Khan 
Shirani,* Mohammad Chaudhry," Roland Adamsons,* Khalid 
Butt. State Univ. of New York, Downstate Med. Ctr. 
Dept. of Surgery, Brooklyn, N.Y. 

Pancreatitis continues to be a devastating com- 
plication in renal transplant recipients. We retro- 
spectively analyzed our data to elicit factors de- 
termining morbidity and mortality of posttransplant 
pancreatitis. 

During a period of R} years (January 1973-June 
1981) &88 renal transplants were done on 747 pat- 
ients, Ten patients developed pancreatitis, based 
onclinical presentation and confirmed by laboratory, 
radiographic and operative or autopsy findings. None 
had gall stones or alcohol induced pancreatitis. 

Recipient's age, sex, race, total amount of imm- 
unosuppressive therapy before pancreatitis, para- 
thyroid status, HCT, WBC, serum amylase levels and 
the time interval between the transplant and pan- 
creatitis did not influence survival. However 3 
out of 10 patients with non-functioning grafts at 
the time of development of pancreatitis, permitting 
a complete withdrawal of immunosuppressive therapy 
and subsequent transplant nephrectomy, recovered 
from pancreatitis and survived. In the remaining 
7 patients with functioning grafts, immunosuppres- 
sion was reduced but not completely withdrawn. All 
of them succumbed to septic complications of pan- 
creatitis with functioning grafts at the time of 
death in 6 out of 7 patients. 

The development of pancreatitis in renal trans- 
plant recipients, creates serious dilemma; with- 
drawal of immunosuppression leads to graft loss but 
continuation risks the patient's life. On the basis 
of our experience, total withdrawal of immunosupp- 
ression seems to be the only strategy for patient 
survival. 
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NATURE OF CELLULAR INFILTRATE IN RENAL ALLOGRAFT 
REJECTION. Atul K. Bhan, Robert B. Colvin, A. 
Beriedict Cosimi* and Robert T. McCluskey. Depart- 
ments of Pathology and Surgery, Massachusetts 
General Hospital and Harvard Medical School, 
Boston, Massachusetts. 

T lymphocytes are believed to be important in 
the rejection of renal allografts. Although renal 
allograft rejection is associated with a predom- 
inance of circulating T helper/inducer cells (N 
Engi J Med. 305:308-314, 1981), the exact nature 
of the infiltrating mononuclear cells in the allo- 
graft is unknown. In the present study, a series 
of recently described monoclonal antibodies di- 
rected against T cells and B cells were used to 
characterize mononuclear cells in frozen tissue 
sections of human renal allografts, employing a 
four-step immunoperoxidase method, Most of the 
infiltrating cells were, identified as T cells. 
Although only a few IgM’ B cells were identified, 
a variable number of plasma cells were present in 
the cellular infiltrate. A large number of T 
cells stained either with anti-T4b antibody (which 
defines helper/inducer T cells) or with anti-T8 
antibody (which defines suppressor/cytotaxic T 
cells). More T4~positive cells than T8-positive 
cells were present in the lymphocyte aggregates 
in perivascular or peritubular locations, whereas 
T8-positive cells were generally either equivalent 
or more numerous than T4-positive cells when the 
lymphocytes were sparsely distributed around 
tubules. Both T cell subsets were seen in vas- 
cular walls and along endothelial cells. The 
results suggest that T lymphocytes may cause in- 
jury in renal allografts either by acting on the 
tubules and/or by reacting with vascular 
endothelium. 
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THE ROLE OF CORONARY ANGIOGRAPHY IN EVALUATING 
DIABETICS FOR RENAL TRANSPLANTATION. William E. 
Braun,* Daniel F. Phillips, Donald G. Vidt,* 
Andrew C. Novick, Satoru Nakamoto,* Debbie Protiva, 
Carol Buszta, and Donald S. Steinmuller*. Cleve- 
land Clinic Foundation, Cleveland, Ohio. 

Coronary angiograms were performed in 75 insu- 
lin-dependent diabetics with chronic renal fail- 
ure (44 males, 31 females) ages 23 to 57 years who 
were evaluated for renal transplantation. Two 
major groups emerged: 1) 30 patients with 370% 
occlusions in l-3 coronary vessels and/or moderate 
to severe left ventricular dysfunction (LVD), 2) 
45 patients with neither lesion. Comparisons were 
made for mortality, age, sex, type of diabetes, 
duration of diabetes and dialysis, hypertension, 
angina, smoking, cholesterol, triglyceride, HDL, 
progression to infarction, and transplantation. 
Groups l and 2 had a comparable duration of dia- 
betes, dialysis, and follow-up. Group | showed 
significantly more angina (P<0.04) and progression 
to new infarctions (P<0.001), whereas Group 2 had 
more renal transplants (P<0.0001). Mortality was 
reduced by 30% when occlusions 370% or LVD was ab- 
sent and by 60% in those with transplants. Sub- 
group analyses indicated that: 1) non-coronary 
deaths predominated in those with <70% occlusions 
(19/20); 2) certain diabetics with 270% occlusions 
(HLA identical siblings or surgically bypassed) 
can safely receive renal transplants; 3) other 
diabetics with 270% occlusion have high mortali- 
ties and may warrant non-transplantation, 4) the 
lack of a significant influence of LVD on mortal- 
ity (a change from our preliminary study) is based 
on more patients with LVD now surviving which, in 
turn, is partially based on more successful trans- 
plants in that group. 


THE HAZARDS OF RENAL TRANSPLANTATION - UPDATED. 
Richard L. Burleson, Peter D. Marbarger*, Edward 
T. Schroeder, Ann M. Brennan*. SUNY Upstate 
Medical Center, Department of Surgery, Urology, 
and Medicine, Syracuse, New York. 

Earlier impressions concerning the hazards 
of renal transplantation persist and include a 
mortality rate of 30%, sepsis as the leading 
cause of death, a greater mortality following 
cadaver donor than following living donor trans- 
plantation, and frequent technical complications 
leading to 50% of kidney loss and producing high 
morbidity and mortality for the patient. We 
reviewed 198 renal transplants done in the past 6 
years to document the current hazards to the 
patient and the kidney following transplantation. 
The overall patient survival for 6 years was 83%; 
the one year survival was 87%. There was no 
difference in one-year patient survival for live 
donor transplants (88%), and cadaver donor trans- 
plants (86%). The major cause of death was 
arteriosclerosis, 55% of 29 deaths; whereas sepsis 
accounted for only 14% of 29 deaths. The leading 
cause of graft loss was rejection, 76% of the 92 
grafts lost; the second leading cause was death of 
the recipient, 10%. Only 3 (1.5%) of 198 grafts 
were lost to technical problems. The hazards of 
renal transplantation have changed both in nature 
and magnitude. The overall mortality is low, 
sepsis is not the leading cause of death, and 
kidney loss from technical complications is 
minimal. Thus, renal transplantation today is a 
safe therapy even though the rejection problem 
has not been obviated. 
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SUCCESSFUL RENAL TRANSPLANTATION (Tx) IN PATIENTS 
WITH A POSITIVE DONOR SPECIFIC CROSS MATCH (XM) 

ON NON CURRENT SERA (NCS). Carl J. Cardella, Judy 
Falk, Pearl Peters, Mary Harding, Gerald T. Cook, 
and George A. deVeber. Toronto Western Hospital, 
Toronto. 

Highly sensitized patients who are XM negative 
with donor peripheral blood lymphocytes (PBL) on 
current sera but positive on NCS are frequently 
refused Tx because acute allograft rejection may 
occur. To test the effectiveness of rabbit anti- 
thymocyte sera (RATS) as an adjunct to azathio- 
prine and prednisone, 15 such patients received 
cadaveric allografts. Nine females and 6 males 
(mean age 43 yrs) had been dialyzed 48 + 28 months 
prior to Tx. All received multiple pre-Tx trans- 
fusions (16 + 13 units) and were highly sensitized 
with a mean peak cytotoxicity of 73% (range 25 - 
100%) against a random panel. All 15 patients had 
NCS which gave a positive XM against donor PBL. 

T and B cells were available from 11 donors; all 
11 recipients had NCS positive against donor T 
cells. Therapy consisted of daily azathioprine 
and prednisone and RATS which was given just prior 
to Tx and continued for approximately 3 weeks. 
Rejection episodes were treated with bolus methyl- 
prednisolone and plasma exchange if necessary. 

Eleven of the 15 (73%) have functioning grafts 
(follow-up 1 - 26 months; mean 13 months). One 
graft was lost to uncontrolled rejection at 2 
weeks, 2 patients have died; one at 4 months from 
sepsis and the other at 11 months with a function- 
ing graft. One graft was lost to renal artery 
thrombosis. The prophylactic administration of 
RATS in addition to azathioprine and prednisone 
enables successful renal Tx in this group of 
patients. 


CADAVERIC KIDNEY TRANSPLANTATION (CKT) WITHOUT 
EVIDENCE OF REJECTION. J. Cheigh, S. Saal*, 
R. Riggio, K.H. Stenzel, M. Fotino, A.L. Rubin, 
W.T. Stubenbord*, and M. Suthanthiran. Rogosin 
Kidney Center, The New York Hospital-Cornell 
University Medical Center, New York, New York 

The foremost goal in organ transplantation is 
to achieve successful graft function without re- 
jection. Thirty-one cadaveric kidney recipients 
from 357 consecutive CKTs had no detectable re- 
jection episodes for at least the first 3 months. 
All patients received modest doses of prednisone 
and azathioprine. Two and 5 year actuarial graft 
survival was 97% and 75% compared to 43% and 30% 
for all transplants during the same period (p<0. 01). 
Rejection claimed 1 graft within 2 years of trans- 
Plant and 2 others after 2 years, when in the 
latter cases immunosuppression was discontinued. We 
examined pre-transplant blood transfusions, HLA-A,B 
and DR matching, lymphocytotoxic antibodies, 
adjunctive immunosuppression and immunologic 
monitoring in these patients in order to 
distinguish them from age, sex-matched controls who 
lost their grafts within the first 3 months. No 
differences were identified except that the 
patients without rejection, significantly more 
often (p<0.01), received multiple preoperative 
blood transfusions and were treated with retro- 
placental gammaglobulin (RPGG). In conclusion, 9% 
of 357 consecutive CKTs showed no acute rejection, 
and thus resulted in 97% of graft survival at two 
years. Multiple preoperative blood transfusions 
and RPGG treatment appeared to be important factors 
for the prevention of acute rejection. However, 
continuous immunosuppression is necessary to 
maintain excellent graft survival in these 
patients who would not be identified apriori by 
the parameters studied. 


SELECTIVE IMMUNE SUPPRESSION FOR TRANSPLANT 
REJECTION BY EXTRACORPOREAL IRRADIATION OF THE 
BLOOD. William T. Clark, ITI,* Thomas J. 
Weatherall,* Francisco M. Gonzalez, Prem Kumar.* 
Clark Research and Development, Inc., Gulf South 
Radiation Therapy Center, Louisiana State 
University School of Medicine. All of New Orleans, 
Louisiana. 

Consistent experience with 24 renal transplant 
patients has shown that extracorporeal irradiation 
of the blood can thwart a rejection crisis even 
where other methods of immunosuppression are 
ineffective or unsuitable. It is now three years 
since we commenced extracorporeal irradiation and 
we have found that the patient suffers no dis- 
comfort and no undesirable side effects from a 
simple procedure which usually lasts less than an 
hour. If rejection recurs, the procedure can be 
repeated without cumulative hazard. 

This is a new invention with a new type of 
uniform field irradiation chamber for use with 
standard x-ray equipment and presterilized 
disposable blood circuit components. Previous 
attempts to control rejection by irradiation were 
unsuccessful because of inadequate apparatus and 
technique. New radiation formulae render the 
procedure effective, safe, and predictable. With 
this procedure it is possible to selectively 
control circulating immune factors without the 
hazards of secondary radiation tissue damage or 
the perils of extreme general immunosuppression; 
blood counts are unaffected and the dosage of 
immunosuppressive drugs can be reduced. We are 
now entering a larger clinical experience with a 
stringent protocol. 


ALTERNATE-DAY PREDNISONE THERAPY(ADS) RESULTS IN 
LOWER PLASMA LIPIDS(PL) THAN EQUAL DOSE DAILY 
STEROIDS(DS). John J. Curtis, John H. Galla, 
Susan Y. Woodford, Bruce A. Lucas, and Robert G. 
Luke. Univ. of Alabama, Nephrology Research and 
Training Center, Birmingham, AL. and the Univ. of 
Kentucky Medical Center, Lexington, KY. 

28 renal transplant recipients (TXR) had se- 
quential PL determined before TX while on dialysis, 
4 months after TX on 30 mg. prednisone daily, and 
l year after randomization to an ADS (N=14) or DS 
(N=14) group. ADS = 30 mg. q.o.d., DS = 15 mg. 
q.d. ADS group: 9 women, 5 men, mean age 30 + 3 
years, 6 cadaver grafts and 8 living related 
grafts. DS group: 7 women, 8 men, mean age 33 + 2 
years, 8 cadaver grafts, 6 living related grafts. 

4 months after TX and before randomization the 
TXR experienced an increase in serum cholesterol 
(p>0.01), HDL-cholesterol (p>0.01) and body weight 
(p>0.001). Serum triglyceride decreased (157 + 12 
mg./d1l. to 137412 mg./dl. mean + SEM) but not sig- 
nificantly. One year after randomization the ADS 
group had a mean decrease of 38 mg./dl. in serum 
triglyceride (p>0.01) and 31 mg./dl. in serum cho- 
lesterol (p>0.05) and these PL were now not sig- 
nificantly different from a group of 41 normal 
controls. The DS group, one year after randomiza~ 
tion, had a mean decrease of 1 mg./dl. in serum 
triglyceride (p=NS) and an increase of 3 mg./dl. 
in serum cholesterol (p=NS). Both groups exper- 
ienced a 5% increase in body weight after random- 
ization and both received similar diuretic drug 
therapy. We conclude that prednisone dose spacing 
per se can decrease post-TX hyperlipidemia; to the 
extent that elevated serum cholesterol and tri- 
glyceride contribute to atherosclerotic disease, 
ADS should be beneficial. 
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SUCCESSFUL RENAL TRANSPLANTATION WITHOUT PREDNISONE 
EVIDENCE FOR T CELL SUBSET ALTERATIONS. L, Ercolani 
and R.J. Corry*, VAMC, Depts. of Medicine and 
Surgery, Univ. of Iowa, Iowa City, Iowa. 

Antigen specific helper (H) and suppressor (S) 
functions are localized in distinct T cell subpop- 
ulations. IgM Fe receptors or the OKT4 antigen 
identify H T cells whereas IgG Fe receptors or the 
OKT8 antigen identify S T cells. This study was 
undertaken to characterize immunologic parameters 
associated with successful renal transplantation. 
Peripheral blood lymphocytes (PBL) were isolated 
from 5 recipients(R) of HLA identical sibling trans- 
plants (4~12 yrs post transplant, serum creatinine 
< 2.0 mg/dl, maintained only on azathioprine) and 
their donors (D). T cells were isolated by rosette 
formation (RF) with sheep RBC. OKT4 and OKT8 cells 
were identified by monoclonal antibodies (Ortho- 
clone). T cells bearing IgM Fc (Tm) or IgG Fc (Tg) 
receptors were identified by RF with IgM or IgG 
sensitized bovine RBC. Proliferation of PBL to allo- 
genic cells, Phytohemagglutinin, Concanavalin A, 
Soybean Agglutinin and Peanut Agglutinin were mea- 
sured, R cytotoxic antibodies and lymphocytes were 
assayed for against 51-Chromium labelled D mono- 
cytes, T and B cells by antibody dependent cellular 
cytotoxic and lymphocyte mediated cytotoxic assays. 
No significant differences of D or R: total T cell 
numbers or proliferation to lectins were found. 

MLC response of R to D was absent but not to 3rd 
party stimulation. R lacked cytotoxic antibodies 
and lymphocytes against donor cells. However, both 
Tm and OKT4 cells were depressed (p<0.002) whereas 
Tg and OKT8 cells were increased (p<0.002) in R 
compared to D. We conclude, increased numbers of S$ 
cells accompanied by diminished numbers of H cells 
in the blood of these patients may represent an 
immune mechanism contributing to graft survival. 


@14 
SENSITIZATION FOLLOWING DONOR-SPECIFIC TRANSFUSIONS 
FOR LIVE-RELATED RENAL TRANSPLANTATION, R.Ettenger, 
R.Kerman*, J.Arnett*, S.Jordan, B.Warshaw, R.Harris, 
S. Wassner & R.Pine. Div. Ped. Neph.,Univ. Calif. 
L.A. Ctr. Health Sci., Los Angeles, California. 
Donor=specific transfusions (DST) have been 
used to improve renal transplant (Tx) outcome in 
recipients of one HLA haploidentical live-related 
allografts. The mechanism is not understood, but 
has been assumed to be one of "selecting out" the 
high-responder recipient who will reject based on 
his production of complement-dependent antibodies 
(CDA) against donor lymphocytes. We examined the 
frequency of sensitization following DST in 14 
patients, each of whom received 3 DSTs at 1 to 4 
week intervals. We performed serial CDA testing 
against T & B lymphocytes by both the standard 2- 
stage NIH dye-exclusion & the antiglobulin~enhanced 
techniques. In addition, in 7 of the 14, we per- 
formed CDA & antibody-dependent cellular cytotox- 
icity (ADCC) using a chromium (Cr51) release assay. 
Three of the 14 (21%) developed CDA against donor 
T & B lymphocytes by the NIH test; none developed 
CDA by the antig}obulin test. Of the 7 patients 
studied with Cr testing, 6 had no CDA by NIH 
testing; however, 2 of these 7 had-CDA against B- 
cells by Cr5l testing. Moreover, 5 of the 7 had 
ADCC against donor B cells. Two patients with pos- 
itive ADCC have received Tx from the DST donor & 
both Txs are functioning 6-9 mos. post-Tx; both 
have developed post-Tx CDA against donor B cells by 
NIH testing. We conclude that when more sensitive 
assays are used, post~DST sensitization,especially 
against B cells,is more common than previously sus~ 
pected. It is unlikely that DST works solely by 
selection of the non-responder, since both pre & 
post~Tx sensitization is present against B cells. 
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BLOOD TRANSFUSIONS BEFORE AND AT THE TIME OF TRANS- 
PLANTATION: EFFECTS ON GRAFT SURVIVAL. N. J. 
Feduska, * W. Amend, F. Vincenti, R. Duca,* and 

0. Salvatierra.* Transplant Service, U. of 
California, San Francisco. 

Transfusions (pre-BTs) before first cadaver 
kidney transplants (CKTs) are believed to improve 
graft survival (GS) significantly. However, pre- 
BTs can induce antibodies and make it difficult to 
identify a compatible kidney. Such difficulty 
might be obviated if the same benefit to GS could 
be achieved with transfusions given at the time of 
transplantation (Tx-BTs). The possible influence 
of Tx-BTs on GS has not been established, and for 
this reason we chose to analyze the experience 
with 602 consecutive CKTs performed in our center 
during 1974-1980 for which both pre-BTs and Tx-8Ts 
data was available. GS (%) was significantly 
better for 424 CKTs with pre-BTs (mean: 7.7 units) 
compared to 178 CKTs without pre-BTs: 50/34 vs 
27/19 at 2/5 yrs., respectively (p<0.0001). Cate- 
gorization of CKTs as 1-5, 6-10, and >10 pre-BTs 
showed the influences on GS to be the same. GS 
(%) was poorest for 130 CKTs without pre-BTs or 
Tx-BTs (23/16 at 2/5 yrs.), and was better for 48 
CKTs without pre-BTs but with Tx-BTs (mean: 1.5 
units) (37/26 at 2/5 yrs.; p=n.s.) GS (%) was 
best for 424 CKTs with pre-BTs, but no significant 
difference was observed when 254 of these CKTs 
without Tx-BTs were compared to 170 with Tx-BTs 
(49/36 vs 51/33 at 2/5 yrs., respectively). Pre- 
BTs significantly improve GS for CKTs, but the 
beneficial influence of Tx-BTs on GS is less 
striking and not yet established to be significant. 
Tx-BTs neither potentiate nor nullify the bene- 
ficial influence of pre-BTs. 


RENAL TRANSPLANTATION IN DIABETICS: AN OPTIMISTIC 
OVERVIEW, P Gailiunas, JH Helderman, P Peters, C 
Atkinst A> Sagalowsky* and A.R. Hull. UTHSCD, 
Dallas, TX. 

Diabetes mellitus is a leading cause of end-stage 
renal disease in the U.S. Although the number of 
diabetics entering dialysis has increased rapidly, 
the number of diabetic transplants has not increas- 
ed proportionately. Concern that diabetes is a 
prohibitive risk factor for morbidity and mortality 
is cited as a reason for reluctance to transplant 
in these individuals. We have performed 39 cada- 
veric (CAD) and 13 living related donor (LRD) 
transplants in 52 diabetic patients from 1974-80, 
33 of these since 1978. 51(98%) patients had 
juvenile onset diabetes. Graft (GS) and patient 
(PS) survival are shown below: 

GS(%) PS (%) 
CAD LRD CAD LRD 
3 mo. 66 92 86 100 
6 mo. 60 90 80 100 
lyr. 48 89 76 100 
2 yr. 42 86 56 100 

1 year PS for our hemodialyzed diabetic patients 
from 1972-80 was 82%. CAD PS in non-diabetics from 
1974-80 was 92%. CAD GS is essentially the same as 
in our non-diabetics. On the other hand, diabetic 
LRD GS is slightly better in non-diabetics, while 
long-term diabetic LRD PS is 100%. We conclude 
that: 1) 1 yr PS in CAD diabetic recipients is 
similar to hemodialyzed diabetics.cCAD transplant 
is a viable alternative to chronic hemodialysis in 
these patients. 2) LRD renal transplantation 
offers a high probability of success with a negli- 
gible risk of mortality and must be considered the 
treatment of choice for most juvenile onset dia- 
betics with end-stage renal disease. 


296 Abstracts 


@14 

MEASUREMENT OF IMMUNOGLOBULIN SECRETING CELLS: AN 
INDICATOR OF REJECTION ACTIVITY AND RESPONSE TO 
THERAPY. M. R. Garovoy, M. A. Reddish*, B. 
Carpenter, N. A. Tilney*. Brigham and Women's 
Hospital, Boston, Mass. 

Antibody mediated injury is now accepted aa a 
major component of the rejection response, By uti- 
lizing a Protein A hemolytic plaque assay to meas- 
ure the number of immunoglobulin secreting lympho- 
cytes (plaque forming cells--PFC's) in peripheral 
blood, we serially examined the humoral immune re- 
sponse of 29 renal allograft recipients (20 CAD, 

9 LR). The number of plaque forming cells found in 
normal individuals (n=10) were 138 IgM and 164 IgG 
PFC's/10° while dialysis patients (n=10) averaged 
53 IgM and 102 IgG PFC's/10°. Among 20 transplant 
recipients who experienced >1 rejection epidsode, 

a marked increase in PFC's were observed within 7 
days prior to rejection. Seventeen of twenty (17/ 
20) recipients had a significant increase (p<.01) 
in IgG PFC's compared to their values obtained dur- 
ing non-rejecting periods. The plaque index (# 
PFC's in rejection/# PFC's in quiescence) showed a 
3-12 fold increase in 14/15 recipients receiving 
standard doses of Imuran and Prednisone, and in 3/5 
recipients receiving Cyclosporin A. After steroid 
treatment for rejection (1 gram solumedrol bolus x 
3) a decrease in PFC activity correlated with good 
graft function at 1 year in 8/8 recipients. In 
contrast, continuation or an increase in PFC activ- 
ity was associated with irreversible graft loss in 
9/11 recipients. These results suggest that as- 
sessment of the number of immunoglobulin secreting 
lymphocytes in the post-transplant period may pro- 
vide information on the activation and regulation 
of the immune response. 


CORRELATION OF BETA-2 MICROGLOBULIN AND FEya 
VALUES IN RENAL ALLOGRAFT RECIPIENTS ~ 

Richard Hays,* Tundjay Dantzler,* B. B. Lee,* 
Alex Aquino,* Charles B. Currier,* (Intro. by 
Peter Berkman) Department of Surgery and Division 
of Transplantation, Washington Hospital Center, 
Washington, D. C. 

In this study we surveyed Beta-2 Microglobulin 
(B2M) and FEya simultaneously in kidney trans- 
plant recipients to determine which test was 
more valuable in differentiating acute tubular 
necrosis (ATN) and rejection. 

Serum B2M and FENa values were obtained daily 
up to 6 weeks in 29 renal allograft recipients. 
The method used for BM was Phadebus B9M radio- 
immunoassay. BoM, FEya,and serum creatinine 
values were plotted simultaneously for each 
patient. 

Twenty patients had life sustaining renal 
allograft function 6 weeks following transplan- 
tation. Seven patients had one or more acute 
rejection episodes and 2 patients had ATN. 

B2M and FENa values were equally accurate in 
predicting ATN or rejection in 26 patients. 

B2M had a negative correlation in 3 patients. 
FENa data was incomplete in one patient and urine 
collections were insufficient in another. One 
patient had a negative correlation with FEya- 
Using both tests the outcome of all 29 patients 
could be predicted. 

B2M and FENa are of equal value in predicting 
ATN or rejection. However, predictability is 
enhanced when both tests are employed. 
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NON-INVASIVE EVALUATION OF RENAL TRANSPLANT FUNC- 
TION BY BETA-2 MICROGLOBULIN TEST. J.H.Helderman, 
L.L.Hamm® L.C.Edwardst P.Gailiunas, and A.R.Hull, 
Renal Transplant Unit, UTHSCD, Dallas, TX. 
Non-invasive laboratory confirmation of renal 
transplant status would be an important advance. 
We have been investigating the utility of monitor- 
ing transplants with 8-2 microglobulin by RIA 
(Phadebas). This report of 64 rejections in 64 
patients constitutes one of the largest published 
experiences with this technique. Urine determin- 
ations were found of no value as patients made 
variable volumes of urine from transplant or 
remnant kidneys. Serum measurements were analyzed 
in terms of clinical diagnoses(dx) of ATN or 
Rejection(R). 21/64 episodes of clinical ATN (33%) 
were experienced. In 13/21 the g-2 continued to 
fall from the pre-transplant level supporting the 
dx of ATN in 62% of cases. In 6/21(28%) the 82 
levels were stable and not helpful although no 
substantial sustained elevations occurred in the 
absence of a dx of R. In 60/64 g2 was significant- 
ly increased within 1 day of clinical dx of R. The 
mean elevation was 5.5 mg/1(range 0.4-33.6), a 2.3 
fold increase. Daily variation in 7 stable pa- 
tients with good function was 0.06 mg with no mean 
change greater in any one patient more than 0.2. 
In 29 instances the g2 was increased fully one day 
prior to clinical R (45%). Moreover in 54/64(862) 
the test was elevated the day before or on the day 
the dx of R was made. There were 4 false negatives 
and 8 false positives(11%). We conclude:1) the 82 
microglobulin test is a useful adjunctive non- 
invasive laboratory test to monitor transplant 
function. 2) Continued clearance of 82 in the ab- 
sence of creatinine clearance supports ATN. 3) A 
rise in the 82 microglobulin generally but not 
invariably heralds the dx of transplant rejection. 


DE NOVO MEMBRANOUS GLOMERULONEPHRITIS IN RENAL 
TRANSPLANT OF A CHILD. Kanwal K. Kher,*K. J. 
Sheth, J.C. Garancis,*Departments of Pediatrics 
and Pathology, Medical College of Wisconsin. 

An eight year old black giri with chronic renal 
failure due to renal dysplasia received a cadaver 
renal transplant from a seventeen month old infant. 
During the first week after transplantation she 
developed proteinuria up to 3.6 9/24 hrs., which 
remitted within one month. At nine weeks she had 
a mild acute allograft rejection which responded 
to an increased prednisone dose. Six months post- 
transplanation she was noticed to have an increased 
urinary protein excretion, edema and weight gain. 
Investigations revealed that she had developed 
nephrotic syndrome. An open renal biopsy on light 
microscopy revealed thickened glomerular basement 
membrane with "spikes" on Jone's Silvermethenamine 
stain, increased number of visceral epithelial 
cells, interstitial fibrosis, and mononuclear cell 
infiltrate; immunofluorescence microscopy demon- 
strated a localization of IgG and C3 along the 
capillary loops. Electron microscopy showed 
basement membrane thickening with subepithelial 
electron dense deposits and subendothelial fluffy 
deposits. Membranous glomerulonephritis was 
thought to have developed de novo in the trans- 
plant since, her underlying kidney disease was 
renal dysplasia. 


Supportive therapy resulted in a partial re- 
mission of nephrotic syndrome within three months. 
This case of denovo membranous glomerulonephritis 
appears to be the first case reported in a child. 
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RELATIVE IMMUNOGENICITY OF HLA-DR VS HLA-A,B ANTI- 
GENS IN THE HUMAN CYTOLYTIC T LYMPHOCYTE (CTL) RE- 
SPONSE. Alan M. Krensky,* Carol S. Reiss,* and 
Steven J. Burakoff.* Departments of Pediatrics and 
Pathology, Harvard Medical School, Boston, Massa- 
chusetts. (Intr. by Warren E. Grupe). 

The relative strength of HLA-DR vs HLA-A,B gene 
products as target antigens for human allogeneic 
CTL was investigated by blocking cytolysis with 
specific antisera. Rabbit anti-p29,34 antisera 
recognizes determinants common to all DR alleles, 
while the monoclonal mouse anti-human antibody, 
w6/32 (Barnstable, Cell 14:9-20, 1978), recognizes 
determinants cormon to all HLA-A,B specificities. 
Allogeneic CTL were generated in a 6 day culture 
with an irradiated Epstein-Barr virus (EBV) trans- 
formed human B cell line, JY. Cytolysis was assess- 
ed in a 4 hour assay using 5/Cr-labelled EBV Tines 
as targets. Antibodies were added at various con- 
centrations at the start of the 4 hour assay and 
inhibition of cytolysis was assessed. Experiments 
were performed using CTL from 5 normal volunteers 
and the target cell lines JY (A2,2;B7,7;DR4,6) and 
Daudi_(HLA-, DR6). 

TARGET ZBLOCKING BY w6/32 anti-p29, 34 

JY 73% 50% 

DAUDI 15% 80% 

Daudi targets, which express DR but no A,B antigens, 
were lysed at the same effector:target ratios 

chosen for 50% lysis of JY targets and there is 
significant blocking of JY and Daudi lysis by anti- 
p29,34 antisera (Table). In addition, the majority 
of lysis was abrogated by pre-treatment with the 
monoclonal antibody OKT8 and complement or the 
addition of OKT3 to the 4 hour assay, indicating 
that this is largely a T cell phenomenon. Thus, DR 
antigens are important targets for allogeneic CTL. 


ALTERNATE DAY STEROIDS (ADS) EFFECTIVELY MAINTAIN 
LONG TERM TRANSPLANT FUNCTION. Jimmy A. Light, 
Bruce Reinmuth,* Jackson A. Biggers,* and Kathern 
Oddenino.* Walter Reed Army Med. Ctr. & Uniformed 
Services Univ. of the Health Sciences, Transplant 
Service, Washington, D.C. 

Steroid Therapy appears necessary to maintain 
successful engraftment following kidney allotrans- 
plantation. Morbidity associated with daily ther- 
apy (QDS) may be reduced by ADS, but whether ADS 
is equally effective in maintaining transplant 
function remains controversial. We have investi- 
gated the influence of ADS vs. QDS on rejection 
activity, and on patient and graft survival over a 
10 year period by using a modified life table meth- 
od, where each rejection episode, graft loss, or 
death is treated as an immunosuppression failure. 
Patients stable on QDS were converted to ADS over 
a 1-2 month period at varying intervals after 
transplant or after rejection. They were entered 
in the life table at the time of ADS conversion or 
at 6 months post transplant if QDS was used. 

Successful conversion to ADS was accomplished 
in 85% of cadaver and 75% of living related recip- 
ients, regardless of previous rejection episodes, 
provided graft function was stable for at least 3 
months prior to attempted conversion. Subsequent 
rejection episodes on ADS were infrequent (<15%) 
if conversion to ADS is delayed > 6 months after 
transplant or prior rejection, but more common 
(38%) if ADS therapy is begun within 3 months of 
either. Four year patient survival improves from 
72-89% with ADS while graft survival remains iden- 
tical to that achieved with QDS. We conclude that 
allografts stable on QDS will fare equally weli on 
ADS, while patient morbidity and mortality will 
improve. 
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DELAYED TYPE HYPERSENSITIVITY & LYMPHOCYTOTOXICITY 
IN CARDIAC ALLOGRAFT REJECTION. Robin P. Lowry, 
Kay Gurley*, Dept. Med., Royal Victoria Hospital, 
McGill] University, Montréal, Québec. 

The mechanism of allograft rejection is uncer- 
tain. By adoptive transfer of isolated T cell 
subsets, fractionated (FACS III) according to re- 
activity with monoclonal 0X8, we attempted to de- 
fine the role of killer cells (Tc) and delayed 
type hypersensitivity (DTH) in rejection of heart 
grafts (WF— LEW). Preliminary studies establish- 
ed that T cells mediating DTH are phenotypically 
distinct from Tc. Sorting for 0X8+ T cells re- 
sults in a 20-30 fold enrichment of killing (4 hr 
51Cr release LMC), while the OX8~- subset is res- 
ponsible for adoptive transfer of DTH (radiometric 
ear assay). Adoptive transfer of unseparated 
splenocyte (107), from LEW rats immunized with two 
sequential WF skin grafts to sublethally irradiat- 
ed (600 rads) syngeneic recipients of WF hearts 
(N=6) causes rejection in 8+] days. While hearts 
continued to beat for >17 days in unreconstituted 
recipients (N=8), adoptive transfer of sorted 
(N=5) OX8+ or, (N=6) (0X87) T cells (3-4 x 106), 
brought about rejection in 9+] and 9+2 days res- 
pectively. Though unmodified recipients, and sub- 
lethally irradiated recipients reconstituted with 
unseparated cells made a brisk humoral response 
and had killer cells in spleen and graft at the 
time of rejection, unreconstituted recipients and 
recipients reconstituted with OX8+ and 0X87 T 
cells failed to make a humoral response, and only 
in those receiving OX8+ cells were killer cells 
detectable. Helper cells mediating DTH (Tdth) and 
killer cells (Tc) appear to effect heart graft re- 
jection independently in this model system. 
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LECTIN ACTIVATED SPLENIC SUPPRESSOR CELLS (A-SSC) 
MODULATE THE EFFERENT LIMB OF TRANSPLANT IMMUNITY. 
D. Ludwin* and J. H. Helderman, Univ. TX H1th.Sci. 
Cntr., SWMS, Dallas, TX. 

The presence of suppressor cells has been in- 
voked as the mechanism for allograft enhancement. 
We have been exploring the rote of the rodent 
A-SSC in the modulation of various aspects of 
transplant immunity. Previously we have shown that 
A-SSC have the capacity to abrogate the affector 
and effector limbs of an in-vitro model of trans- 
plantation in the rat. We now report the results 
of our investigation into the role of A-SSC in an 
in-vivo model of transplant immunity-one therefore 
more relevant to clinical transplantation. Lewis 
strain rats grafted with Buffalo(B) skin were 
boosted IP after 7 days. PHA activated adherent 
splenocytes, known to be suppressive in an in- 
vitro model, were added to putative cytotoxic T 
cells (CTC) generated in-vi¥g 5 days later, and 
the co-cultures exposed to ` Cr labeled targets. 
CTC co-cultured with non-activated cells gave 
11.7+2.5 (SEM)% specific lysis(SL) (n=8). The add- 
ition of the putative A-SSC reduced the %SL by 
55.349.0% to 5.1+1.4%SL. The suppression was not 
genetically restricted as A-SSC from ACI,B,and 
syngeneic rats suppressed equally. Continued 
lectin stimulation or blastogenesis are not re- 
quired for A-SSC to abrogate the efferent limb of 
transplant immunity as 1) Co-cultures are perform- 
ed in the absence of PHA, 2) Irradiation prior to 
co-culture does not diminish suppression. We thus 
conclude: 1. CTC effector function in the in-vivo 
model of transplantation is suppressed by A-SSC in 
the rat. 2. Suppression is not genetically re- 
stricted. These results suggest an important role 
for A-SSC in the maintenance of viable transplants. 
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HYPOGEUSIA IN RENAL TRANSPLANT PATIENTS. S. 
Mahajan, K. Bornstein, J. Abraham, S. Migdal, D. 
Abu-Hamdan, A. Prasad, W. Briggs, and F. McDonald. 
Wayne State Univ., Detroit, Michigan. 

Hypogeusia (HG) is a feature of uremia. The 
cause of uremic HG is not known. Uremic HG may be 
related to zinc (Zn) deficiency and/or uremia 
since it improves following Zn supplementation 
and hemodialysis (HD). To see if successful renal 
transplantation would correct uremic HG, taste for 
NaCl (salty), Sucrose (sweet), HCl (sour), and 
Urea (bitter) was determined by Henkin's method 
in 30 stable transplant (T) patients. Age, race, 
and sex matched normal controls (35) and HD pa- 
tients (35) were also taste tested for camparison. 


recognition. 

CONTROIS op T p HD 

(35) (30) (35) 
nac P 60430 <.005 198+150 NS 254+130 
R 80440 <.005 315¥170 NS 3507275 

suc. D 55442 <.05 160+60 NS 130+90 
FUSE R 78736 <.05 198790 NS 150780 
uc, D 21410 <.05 56418 NS 64450 
R 42422 <.005 2104110 NS 1924168 
Urea D 510+229 <.005 228041680 NS 1875+1400 
rea R 6704268 <.005 281041800 NS 268042000 


Taste thresholds for all taste modalities in T 
patients were not different from those in HD pa- 
tients, but were significantly higher than those 
in normal controls. These results suggest that 
uremic HG is not corrected by renal transplanta- 
tion alone and may be related to factors other 
than uremia. Persistence of abnormal Zn meta- 
bolism post-transplant and its role in HG in T 
patients remains to be determined. 


ALCOHOL: THE HIDDEN HEPATOTOXIN IN RENAL TRANS- 
PLANT (Tx) RECIPIENTS? S.D. Migdal, P. 
Eichenholz*, J.A. Abraham*, S.C. Vaughn*, F.D. 
McDonald. Dept. of Medicine, Hutzel Hospital and 
Wayne State University, Detroit, Michigan. 

Alcohol abuse is a common medical problem. Its 
incidence in successful kidney transplant (Tx) 
recipients is unknown. The course of 43 patients 
(pts) (26 males and 17 females) transplanted over 
6 years, whose grafts functioned for 6 months or 
more were reviewed. Nine pts (all males) had 
sporadic or continuous heavy alcohol intake fol- 
lowing Tx. These pts comprised 21% of all pts 
and 35% of the males. Only 3 had detectable liver 
disease on physical exam. Eight developed a mean 
of 5 distinct episodes per pt of elevation of one 
or more liver function tests (LFT). The mean 
highest values were: SGOT 343 + 84 mU/ml, LDH 
470 + 66 mU/ml, alkaline phosphatase 265 + 60 
mU/ml, and bilirubin 2.4 + .9 mg/dl. Two were 
persistently HbSAg+ since before Tx. A 3rd pt was 
anti HbS+. Liver tissue obtained in 3 pts during 
their active disease and in one pt 8 yrs prior to 
Tx all showed fatty liver and/or classical alco- 
holic cirrhosis. All pts were taking azathioprine, 
4 took INH and 7, alphamethyldopa. None of these 
drugs were withdrawn while LFT were abnormal. All 
had improved LFT after withdrawal of alcohol. In 
6 of 8 pts LFT returned to normal between acute 
episodes. 

These observations suggest that alcohol abuse 
is a common, undetected problem in successful Tx 
pts. Therefore, a search for alcohol in Tx 
recipients with abnormal LFT's should precede any 
change in therapy. 


CADAVERIC KIDNEY GRAFT SURVIVAL IS IMPROVED BY 
PRE-TRANSPLANT EXPOSURE TO DONOR ANTIGENS. 
Douglas J. Norman, John M. Barry and Eugene F. 


Fuchs*. The Oregon Health Sciences University, 


Renal Transplant Service, Divisions of Nephrology 
and Urology, Portland, Oregon. 

Multi-center studies have shown a dose effect 
of blood transfusions on cadaveric renal allograft 
survival. By using a unique prospective f 
transfusion protocol, we tested the hypothesis 
that multiple transfusions make pre-transplant 
exposure to kidney donor HLA A,B antigens more 
likely, and that this accounts, in part, for the 
reported superior graft survival in multiply 
transfused patients. Prospective recipients of 
cadaveric kidneys were given one unit of blood 
from each of five HLA A,B-typed blood donors. 
Blood donors were selected to be mismatched with 
each other for HLA A,B antigens. Recipients, 
therefore, were exposed to many HLA antigens prior 
to transplantation. Actuarial one-year graft 
survival was 64% in the entire study group 
(n=11). More importantly, only one of seven 
patients whose kidney and blood donors shared one 
or more HLA A,B antigens lost his graft, while 
three of four patients whose kidney and blood 
corny no antigens lost their kidney grafts 

p<.05). 

We conclude that in order to improve cadaveric 
renal allograft survival, all recipients should be 
transfused. Moreover, all should be transplanted 
with kidneys from donors who share HLA A,B 
antigens with their blood donors. 
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HIGH VS. LOW-DOSE METHYLPREDNISOLONE (MP) FOR 
ACUTE REJECTION EPISODES (ARE) IN RENAL TRANSPLAN- 
TATION. G.D. Park*, M. Bartucci* and M.C. Smith* 
(intr. by R.E. Eckel). Case Western Reserve 
University, University Hospitals, Cleveland, Ohio 

We conducted a double-blind, randomized trial 
comparing the efficacy of two doses of MP in rever- 
sing ARE in renal transplant recipients. Subjects, 
not requiring dialysis, who experienced their 
first ARE were randomized to receive either 250 mg 
(Group 1) or 1000 mg (Group 2) MP daily for 4 days. 
The two groups were evaluated on the basis of the 
response of the ARE (return of serum creatinine to 
baseline), incidence and severity of adverse ef- 
fects, and patient and graft survival. 

Eighteen patients have been successfully enrol- 
led to date: 10 subjects in Group 1 and 8 in 
Group 2. The two groups are similar with respect 
to HLA matching, number of cadaveric grafts, num- 
ber of second transplants and transfusion history. 
Six of 10 patients in Group 1 and 4/8 in Group 2 
initially responded to treatment of their ARE. Of 
the patients followed for 1 year, 5/9 (56%) in 
Group 1 and 3/7 (43%) in Group 2 have functioning 
grafts. Overall, graft survival is slightly bet- 
ter in Group 1 (70%) than in Group 2 (50%) 
(p=0.26,NS). There have been no significant dif- 
ferences in mortality, infectious complications, 
blood glucose or blood pressure between the two 
groups. 

The early results of this prospective, control- 
led study lead us to conclude that: 1) there are 
no differences between 250mg and 1000mg MP in the 
treatment of ARE; 2) 1000mg MP does not result in 
a greater incidence of untoward effects and 3) 
250mg MP does not adversely affect 1 year patient 
or graft survival. 
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ENHANCED KIDNEY-GRAFT SURVIVAL WITH RETROPLACENTAL- 
SOURCE GAMMA GLOBULIN: RESULTS OF A FIVE YEAR PRO- 
SPECTIVE STUDY AT A SINGLE CENTER. Robert R. Riggio, 
Manikkam Suthanthiran, Jhoong S. Cheigh, Stuart D. 
Saal, Kurt H. Stenzel, and Albert L. Rubin. 

Rogosin Kidney Center, The New York Hospital- 
Cornell Medical Center, New York, New York. 

We examined the possibility that retroplacental- 
source gamma globulin (RPGG), with its content of 
anti-HLA antibodies, would improve cadaver kidney 
graft survival. In a five year, controlled pro- 
spective study of 208 transplants, we found that 
the addition of RPGG to a standard immunosuppress~ 
ive regimen (azathioprine and prednisone) resulted 
in a significant improvement of the cumulative 
survival rate (CSR) of first and second grafts. 
At one year, the CSR of first grafts increased to 
55% + 6 from a control value of 37% + 6 (p 0.037) 
and to 50% +10 from 19% + 8 (p 0.014) for second 
grafts. This improvement was sustained through 
three years and was achieved without added recipi- 
ent morbidity or mortality. Humoral immunity to 
cytomegalovirus (CMVAb*t) and leukocyte antigens (re- 
sponders), including that resulting from a biood 
transfusion, while not found to affect graft sur- 
vival in the control group, was associated with a 
statistically significant improvement in the CSR of 
grafts in those treated with RPGG: two year CSR of 
grafts increased from 31% +7 to 65% = 6 (p 0.0006) 
in CMV-Ab* recipients; from 31% +6 to 54% +6 
(p 0.0009) in responders; and from 36% +10 to 
70% +10 (p 0.003) in responders sensitized solely 
by transfusions. Taken together, these findings 
indicate that the improved graft survival seen in 
this study may be dependent upon a recipient's 
immune responsiveness to RPGG. 
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CYTOMEGALOVIRUS SPECIFIC AND NON-SPECIFIC CYTOTOX- 
Ic LYMPHOCYTE RESPONSES IN RENAL TRANSPLANT 
RECIPIENTS. A.H. Rook,* N. Kirmani,* J.E. Mani- 
schewitz,* L.B. Jackson,* B.B. Lee,* Te Dantzler,* 
C.B. Currier,* and G.V. Quinnan.* (intr. by J.E. 
Balow). Bureau of Biologics, Bethesda,. MD. and 
Wash. Hosp. Ctr. Washington, D.C. 

We have previously demonstrated a highly signif- 
icant correlation between the development of a 
virus specific cytotoxic lymphocyte response and 
recovery from cytomegalovirus (CMV) infection in 
bone marrow transplant recipients. We report here 
the results of a similar prospective study in 26 
renal transplant (RTP) recipients. Virus-specific 
cytotoxicity was measured using HLA-typed, cryo~ 
preserved CMV infected and uninfected skin fibro- 
blasts as targets and non-specific cytotoxicity by 
using the K562 cell line and alloantibody sensiti- 
zed Chang cells to measure Natural Killer (NK) 
cell and antibody-dependent killer (K) cell activ- 
ity respectively, NK and K cell activity were in 
the normal range pretransplant. Post-transplant, a 
marked drop in both NK and K cell activity were 
noted. Low levels of CMV specific cytotoxicity 
were noted in 4 of 7 patients pretransplant, but 
became undetectable immediately post-transplant. 
CMV infection was documented in 12 patients (46%), 
with 1 death and 5 cases of concurrent graft dys- 
function. During infection, distinct, but low 
levels of virus specific cytotoxicity were detec- 
ted in 9 patients, all of whom survived. It ap- 
peared to be completely HLA-restricted in 4 cases. 
A rise in NK or K cell activity was observed in 4 
patients during infection. These results document 
CMV specific cytotoxic lymphocyte responses in in- 
fected RTP recipients. These cytotoxic cells may 
be important in determining the outcome of infec- 
tion in these patients. 
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IMMUNOREGULATION BY T LYMPHOCYTE SUBSETS IN THE RAT 
MIXED LYMPHOCYTE RESPONSE(MLR) .Daniel Salomon*,C.B. 
Carpenter, E. Milford*. Lab. of Immunogen. & Trans. 
Renal Div., B.W.H.,H.M.S., Boston, MA. 

The MLR is a major model of donor-recipient int- 
eractions and the rat is a major model for vascula- 
rised organ transplantation. The present study test 
s the hypothesis that immunoregulation by distinct 
subsets of cells occurs in the MLR. Lymphocytes 
from inbred strains Lewis(RT1~) ,WF(RT1"), and RP 
(A%BL) were cocultured in l-way MLR for 5days. Cel- 
ls from these generating MLR's, irradiated 500R, 
were added in varying % to fresh micro-MLR to asse- 
ss effect on 34-TdR uptake at 72 hours. Antigen sp- 
ecific suppressor T celis(Ts) were generated; 75-80 
% suppression with 10% added. By employing RP as a 
stimulator it was shown that the Ts cells were gen- 
erated by and specific for RT1.B differences. Using 
monoclonal antibodies directed at the T helper (W3/ 
25) or the suppressor~cytotoxic(OX8) subset of the 
rat, and a new Degalon bead immunoadsorption tech- 
nique, we separated these subsets generated by the 
MLR and demonstrated their function in a test MLR. 
Proliferation represented the net effect of added 
Ts or helper T cells(Ij). Addition of OX8+ Ts at up 
to 24-36 hours could suppress, while 3/25+ Ty alone 
augmented the response as late as 48 hours. Daily 
separation of the generating MLR suggests that the 
target of the Ts cells are the Ty cells. Using var- 
ious Ia allosera we found that the OX8 subset can 
be further subdivided into Ia positive and negative 
If further cultured some Ia- cells evolve into lat. 
Finally, Ts cells differ from MLR generated cytotox 
ic cells, also OX8+, by expressing the AgF differ- 
entiation marker. The MLR reflects interaction bet- 
ween at least two subsets of functionally different 
T cells, separable on affinity columns. 


USE OF PHERESIS IN THE MANAGEMENT OF ACUTE RENAL 
ALLOGRAFT REJECTION. F. Strauss, S. Kleinman* 
and D. Goldfinger.* Cedars-Sinai Medical Center, 
Los Angeles, California. 

Several recent reports have documented the po- 
tential value of exchange plasmapheresis as an ad- 
junct to standard immunosuppressive therapy for 
patients suffering acute renal allograft rejec~ 
tion. We have treated five patients with plasma- 
pheresis or plasma~lymphocytapheresis and have 
been successful in reversing acute rejection epi- 
sodes in all patients studied. Mean serum creat- 
inine at hospital discharge was 3.0 mg/dl. Proof 
of the efficacy of pheresis will require vigorous 
controlled studies, and our experience with these 
patients permits us to suggest guidelines for fu- 
ture investigations: 1) Patients should receive 
standard anti-rejection-drug therapy initially. 
2) Pheresis may be instituted immediately or 
after the patient has failed to respond to three 
days of drug therapy. 3) Plasma-lymphocytapheresis 
can be performed as easily as exchange plasma- 
pheresis, and has the advantage of lymphocyte de- 
pletion equal in magnitude to that obtained with 
thoracic duct drainage. 4) The intensity of 
pheresis should include removal of. 60 ml plasma/ 
kg (1% times the patient's plasma volume) at a 
rate of 3-5 times/week. 5) Pheresis therapy 
should be continued for at least 2-3 weeks. 6) 
Replacement of plasma with albumin and saline may 
allow for depletion of mediators of the inflamma- 
tory response, including complement components 
and coagulation factors. Our protocol for 
pheresis therapy has proved effective in con- 
trolled trials in patients with autoimmune 
diseases. 
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NECESSITY OF INTERLEUKIN II AND/OR MACROPHAGES IN 
ORGAN ALLOGRAFT REJECTION IN B RATS: T.B. Strom, 
A.E. Clason*,J.M. Williams*,and N.L. Tilney.* 
(LEWxBN)F, cardiac allografts survive only 1 
week in unmodified recipients (MST=8.3£1.2) but > 
100 days in B rats(produced by sublethal irradiat- 
ion[750 R] 3-4 weeks following thymectomy and re- 
constitution with syngeneic bone marrow cells from 
thoracic duct drained donors).Graft survival ap- 
pears independent of blocking antibodies and is not 
mediated by suppressor cells or loss of graft im- 
munogenicity. The unresponsive state is only weakly 
reversed by adoptive transfer of 1x108 syngeneic 
LEW splenocytes from non-immune (MST=27.54+4.7) or 
immune (MST#21.5+1.9) animals. However, concomitant 
administration of '2x107 thioglycollate-stimulated 
peritoneal exudate cells (85-95% macrophages) and 
1x108 sensitized LEW splenocytes produced allograft 
rejection in 50% of animals in 10-12 days. In ani- 
mals treated with interleukin II all grafts sur- 
vived only about 9 days (MST=10.041.4). In vitro 
studies reveal that B rat macrophages possess <50% 
of the capability of normal LEW macrophages either 
to augment the Con A stimulated uptake of H3-thy- 
midine by cultured LEW splenic T cells or to pro- 
mote proliferation of the TCGF dependent cell line 
CTL2. Thus Interleukin II and/or macrophages appear 
important requirements for organ allograft 
rejection 
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A NEW CLASS OF IMMUNOSUPPRESSANTS: AGENTS THAT 
INDUCE ERYTHROID DIFFERENTIATION IN FRIEND 
LEUKEMIA CELLS INHIBIT TRANSPLANT IMMUNE RESPONSES. 
M. Suthanthiran, A.L. Rubin, A. Novogrodsky*, and 
K.H. Stenzel. Rogosin Kidney Center, New York, 
New York 10021. 

We determined immunosuppressive properties of 
a group of polar organic compounds that are known 
to induce cellular differentiation in Friend 
Leukemia cells. The following compounds were 
investigated: short chain fatty acids [Butyric 
Acid (BA), Iso BA (IBA), B-OH BA (BBA), gamma amino 
BA (GBA), propionic acid (PA), Valeric Acid (VA) 
and Caproic Acid (CA)], and polar organic solvents 
[dimethyl sulphoxide (DMSO), dimethyl formamide 
(DMF), and dimethyl acetamide (DMA) ]. BA (1mM) and 
other inducers of differentiation PA (2mM), VA 
(2mM), DMSO (100mM), DMF (50mM) and DMA (10mM) 
mediated marked suppression (>80-90%) of 
proliferation and generation of cytotoxic T cells 
in 1° and 2° allogeneic human mixed lymphocyte 
culture reactions and pokeweed mitogen induced IgG 
response. In addition, BA and PA (2-5% in drinking 
water), prolonged allograft survival (GS) in 
C57B1/6 recipients of DBA/2 full thickness skin 
grafts (GS, 8.0 + 0.1 days in untreated control vs. 
13.4 Ł 1.0 days with 5% BA, p<.0001). Compounds 
that are structurally related to BA, but that do 
not induce differentiation (CA, BBA, IBA, GBA) 
lacked immunosuppressive properties. Our findings 
indicate that inducers of differentiation in Friend 
Leukemia cells. are effective immunosuppressive 
agents. Furthermore, since BA is a naturally 
occurring metabolite with a low order of toxicity, 
it might be a clinically effective immuno~ 
suppressive agent without the undesirable side 
effects of steroids and cytotoxic drugs. 


HLA MATCHING DOES NOT IMPROVE THE ULTIMATE FATE OF 
SECOND TRANSPLANTS. R. Velez¥ A.R. Hull,C. Atkinst 
P. Gailiunas, J.H. HeTderman, A. Sagalowsky* and 
P. Peters. Univ. Tx. Hith. Sci. Cntr., Dallas,Tx. 

It has been suggested that patients who lose an 
initial renal allograft to massive and early re- 
jection may frequently keep -second grafts if 
tissue matching is excellent. As transplantation 
expands as an effective modality of treatment for 
end stage renal failure, waiting lists become 
heavily weighted by patients with previous graft 
experience. To ascertain if matching permits an 
optimistic approach to these patients, we analyzed 
the experience of the Southwestern Medical School 
Transplant Unit. Since 1970 we have given second 
transplants to 12 patients who lost their first 
allograft to rejection 3 months or less after 
engraftment. 10/12 of these patients lost their 
second graft in less than one year regardless of 
HLA match of the second kidney. 6/12 patients who 
lost their graft in this rapid manner received a 
second transplant matched for 3 or 4 of the A and 
B alleles. The outcome for this well matched sub- 
group was equally as dismal with 5/6 losing the 
2nd graft in less than one year. The 5/6 patients 
whose 2nd graft was a 2 or less HLA A and B match 
also had graft loss in the first year. From these 
data we conclude: 1) the fate of the second trans- 
plant can be predicted by the fate of the first. 
Rapid rejection of the first graft is almost 
invariably met with rapid rejection of the second, 
2) excellent conventional tissue matching does not 
improve clinical outcome in this high risk group, 
3) there is a group of immunologic high reactors 
detected by a clinical response to a transplant 
who should await innovations in matching or 
therapy before being transplanted. 


THE VALUE. OF C-REACTIVE PROTEIN (CRP) 
MEASUREMENT IN THE MANAGEMENT OF RENAL 
ALLOGRAFT RECIPIENTS. Roal van Zyl-Smit, 
Renal Unit Groote Schuur Hosp. and Univ. 
of Cape Town, Med. School. 

It is well known that C-reactive 
protein (CRP) rises dramatically during 
most episodes of renal allograft rejection, 
but rises are also caused by stimuli such 
as trauma and infections. The value of 
daily CRP measurements was determined in 
62 patients presenting a wide variety of 
post transplant management problems. 

Renal transplantation causes a rise in 

CRP (mean 50 pg/ml SD 25 n 30), which 
subsides within 4-5 days (less than 

5 pg/ml). In cases of clear cut rejection 
the mean CRP rise was 80 pg/ml SD 40 

(n 15). In cases of presumed ATN 6 had 
undetectable CRP levels 4 below 10 jig/ml. 
In 19 cases management would possibly have 
been altered had CRP results been avail- 
able on the same day. This includes 2 
cases of missed ureteric leaks, 8 cases of 
late diagnosis of rejection. 4 cases of 
probable unnecessary treatment of rejec- 
tion, 4 cases of probable rejection not 
treated, 1 case discharged prematurely. 

In cases with infections and surgical 
complications CRP levels are difficult to 
interpret. Serial CRP estimations form 

a valuable adjunct to the assessment of 
patients with possible renal allograft 
especially in the presence of a non- 
functioning kidney and in the absence of 
multiple complications. 


